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PROCEEDI NGS
[8:05 a. m]
Wel come/ Openi ng Remar ks
Dr. Donald R WMattison, N CHD

DR. MATTISON: We have two fairly long days in
front of us with a |ot of discussion and action, so |
would i ke to begin, if we could.

| would like to take this opportunity to wel cone
all of you fromthe NIH, and nost especially NICHD. As
all of you know, this is the third exercise in which we
have | ooked at the drugs that are off-patent and tried to
identify the nost conpelling reasons or indications for
studyi ng those drugs.

As we have had in the past, each of these
listening nmeetings has two general goals. The first is to
identify the indications and the drugs which you all wll
deem are our highest priority.

The second enconpasses a | earning process for
the NIH and the FDA. Any thoughts that you m ght have
that woul d hel p us sharpen and i nprove our processes --
[of f m C].

| would |ike to begin by thanking, especially,
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the experts we have here -- [off mic] and the materials
collected to help us through the first -- [off mc].

| would also Iike to thank nmenbers of the NIH
and FDA Steering Committee for their work on this, and
al so notice the FDA for hel ping us as we discuss the
future of these drugs.

Finally, I would Iike to thank Timfor pulling
together this process this year, for putting together a
schedul e and a set of activities, a nore thoughtful
process -- [off mc].

Now | would like to turn the m crophone over to
the FDA and Lisa Mathis, who is the acting director of the
Food and Drug Adm nistration.

U.S. Food and Drug Adm nistration (FDA) Overview
Dr. Lisa L. Mathis, FDA

DR. MATHIS: Good norning. |I'mLisa Mathis, the
acting director of FDA. First of all, | would like to
t hank the experts for giving us your tine and your
expertise, and al so developing the list of priority drugs
t hat you have studied -- [off mc].

We have now a process through which -- [off m c]
that allows for the study of off-patent drugs. As you
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know, today we will be making our priority list of off-
pat ent drugs.

[ Power Poi nt presentation. ]

DR. MATHIS: As you can see up here, what we are
going to be doing today is nmaking the priority list, but |
wanted to give you sonme idea of what happens with this
priority list once you guys are done with it.

The next step is that the FDA will issue a
witten request. Now, a witten request is basically a
witten agreement where we list the m ninumrequirenents
that we want fromthe study in order to appropriately
| abel drugs. W initially issue that witten request to
both AMDA and MPA [ ph] hol ders of the drugs, so off-patent
and on-patent manufacturers of the drugs.

They have 30 days to tell us whether or not they
agree to do the study. |If they agree to do the studies,
then i ndustry pays for those studies. However, if they
decline, then we go ahead and refer those witten requests
to NI H

Just sone nore detail about what happens is
that, once you guys give us the list, we go through that
list and select the drugs in order to go ahead and start
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issuing the witten request. W talk to different FDA
review divisions, and we also get input fromN H and
NI CHD

We put together a literature review, |ook at the
| abel s, obtain safety data and news data, and then we go
ahead and talk again with the review divisions and the
appropriate institutes at NNH as well as N CHD, and then
we wite a draft witten request.

Once that draft is put together, we go through a
pretty extensive process with NIH as well as with the FDA

W go to a pre-PDX where we talk internally, and then we
go to the PDX group, which is the pharnacol ogi sts group
that | ook at both the PK and PD sections of the study.
Then we go to PDX, which is actually cross-divisional. W
have pharnaci sts, project nmanagers, statisticians, and we
all look at the witten requests to nake sure that it's
bot h consi stent and appropri ate.

Then we go ahead and issue the witten request
to the holders, as | discussed before, and if they agree
to doit, they doit. |If not, we giveit to NNH, and NI H
goes through the process of putting it in their contract.

This is just the process that we go through, a
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tinmeline for devel opnent of the witten request. As you

can see, once we have the list that you all w Il produce

today, we go through a pretty extensive tineline in order
to get those witten requests issued. Then once they are
i ssued, again, NIH has to go through an extensive process
to issue the contract.

Now, what happens once the clinical studies are
conpleted is still theoretical at this point. However
what we would like to do is that the final study reports
are submtted to both the NIH and FDA and then subm tted
to public docket. W look at them and review t hem
remenbering that all pediatric subm ssions in response to
witten requests have a six-nmonth review cl ock

Then we will go ahead and draft it into |abeling
and negotiate with the sponsors, as well as putting it
into the public record, probably through the Federal
Regi st er.

Now, today, we are asking you to provide us with
your judgnment regarding the value of finding and
conducting additional studies of the specific drugs that
are on the sonmewhat final list, and then also to help us

with scientific questions that need to be addressed
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regarding the drugs and the indication in the pediatric
popul ation, as well as identifying gaps in the |abeling.
So that way, we do the right studies to get these drugs
| abel ed for pediatrics.

We do have a website, if you want to contact the
FDA in the future. This is our contact information, and
also, that is where our link is. Then this is our contact
information as well.

| would like to finish up by really thanking al
the experts again for showing up to give us your common
expertise. This nmeans a great deal to FDA. | would al so
like to thank ny col |l eagues at the NIH and FDA for show ng
up and really providing us with a lot of support and
effort.

Now, we are going to start with Dr. Lasky
tal ki ng about prioritizing the drugs.

Prioritization Overview
Dr. Tamar Lasky, N CHD

DR LASKY: | wasn't going to thank anybody
until the two days were over, but | was going to thank
everybody for comng, and then after the two days, see.

[ Power Poi nt presentation. ]
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DR. LASKY: Don actually summari zed what | was
going to say, but he did it so well and he did it very
briefly. Still, I would |like to go over sone of the
details. | think everyone is famliar, but | think it is
al so useful to go over sone of the details of what led to
the process as it is now.

As you will all know, BPCA nmandates that N CHD
in consultation with FDA, develop this list on an annual
basis. He nentioned that this is our third year. These
are the drugs that we have already |i sted.

We have |l earned a | ot each year, and we expect
to continue learning. This year, when we set out to plan
the process, we set three goals: one, which was to inprove
t he docunentation and witten record, because as this
grows and becones nore recogni zed, we know that people
will want to | ook into the process and understand the
pr ocess.

One of our goals was to expand the range of
expertise and input fromthe public, and the third ngjor
goal was to expand the know edge base and adapt this
process as we expand the know edge base.

| see we al so made another really big change,
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and this kind of was | ess deliberate and | ess consci ous,
but in our work with FDA as we | earned about the witten
request process, we |earned that when FDA issues a witten
request, they generally Iink a drug to an indication. As
we worked on the witten requests and worked on devel opi ng
the contracts, we saw it was useful to know what

i ndi cati on we were tal ki ng about when tal king about the

dr ugs.

So we are shifting over from previous years
where we woul d tal k about a drug in a general nmanner to
trying to specify the indications that we are tal king
about. A person's opinion would be very different from
one indication conpared to another, and this really rests
on our experience.

As | went over preparations for today's neeting,
| realized it is a bigger shift than we probably realized
at the time, but it is going to change a little bit the
nature of our conversation and thinking.

Sonme of the process highlights. As you know, we
have an annual List Devel opnment Working G oup. |'mthe
chair of the working group. W have participants from
NIl CHD and from FDA, and we have been neeting close to
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monthly, or at |east have nonthly phone calls talking
about when we can't neet that nonth.

We have incorporated input from FDA on a
constant basis, as well as fromthe NIH institutes and
Centers for Disease Control and Prevention, and froma
wi de range of professional organizations.

Anot her feature that we added this year was
publication of a prelimnary list in the sumer. This
year, it was in August 2004. There were 23 drugs, and it
is available for public comment; we haven't caused nuch of
a stir.

Anot her feature was the nove to having the
nmeeting in October instead of Decenber and to have it be a
two-day neeting and have it be expanded to scientific
consi derations of the kind of studies we would |like to do.

So prioritization and thinking about the kind of
scientific questions.

In the process this year, we referred closely to
the legislation, which lists these four points on how we
prioritize drugs. They are not very specific. W haven't
gone beyond it, but they do |l eave roomfor us to devel op
our thinking further.
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Points A and B address the issue of availability
of information. Point C tal ks about whether we think
t hese studies are going to have an inpact on health of the
pedi atric population. Neither of these are defined
further.

The fourth one is whether reforrmulation is
necessary. That is kind of a different criteria that we
haven't incorporated as closely, either.

So in operationalizing availability of
informati on, we began this year with a pilot study
approach with the conmpany Metaworks, and they did an
assessnment of the count of abstracts for each of 64 drugs
and the type of study design, the topic, and the age
gr oups.

What we wanted to do with this availability
information is operationalize it in a way where we could
have systematic assessnents, systematic literature
reviews, and eventually |l ead to neta-anal ysis.

In our pilot study, this is the type of output
that we receive. | think this is the drug Quinidine. You
can see if you go across the top, it was broken down by
i ndi cation, and as we go down, you will see where the
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studi es took place. You can see what kinds of studies
they are, the age groups studi ed, and the outcones of
focus in the study.

This will help us in evaluating the literature,
because we coul d take an indication and | ook up or down
and see whether that indication has been studied in a
particul ar age group, and then cone to sone kind of
guantitative assessnent of whether we consider this
adequate or not. It is not arigidcriteria, because you
can have 10 | ousy RCTs conpared to two excell ent RCTs, but
just having these quantify what the literature is.

Qur marker for availability in this kind of
quick and dirty first cut was whether there were 10 or
nore random zed clinical trials in the literature since
1990. Again, it is not arigidcriteria.

We did come up with some interesting findings
whi ch we hope to get out into published literature as well
for the 64 drugs. They were broken down by the nunber of
studi es, and you can see that nost of the drugs had very
few studies. Twenty-five only had one to five RCTs, but
there are a few drugs that had an enornous anount of RCTs
published in the literature since 1990, in particular,
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Amoxi ci |l I'in, Quinidine, Dexanethasone, Epinephrine,
Met hot rexat e, and Predni sol one.

Qur thinking was, there is such an abundance of
literature, it may all be inferior quality, but it
certainly needs to be | ooked at before we would say
equivocally that the literature is inadequate. These
drugs will be reviewed intensively by the contractors who
are going to be working on systematic review, and they
will go beyond | ooking at abstracts but do systematic
l[iterature reviews and, if possibly, neta-analyses.

The other criteria that we put a lot into was
the issue of frequency of use, basically how many kids use
the drugs. There are many nore ways to quantify this
issue. We can start thinking about dose and duration, but
in the beginning we want to know just how many kids are we
tal ki ng about.

We had a very nice relationship with Express
Scripts Data. They did this for us on a voluntary basi s,
which is great. They did it quickly and pronptly, and
then said they had no tine to continue it. So we got what
we got. They are a pharnmacy benefits managenent conpany
with 30 mllion covered nenbers in 50 states. This was
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from 2002; 380,000 were continuously enrolled. They gave
us data on 941 uni que or conbi nati on products.

The way we conceptualized it is to think about
t he preval ence curve, 100 continuously eligible children.

Again, for the future, we would want to know about
children who are not necessarily continuously eligible,
but as a first cut, these were the data we got.

What we found is, | think, again, very, very
interesting. Unlike the adult popul ati on where we could
say 45 percent of adults are on a daily nedication, nost
children are not on nmedication. Very few children take
medi cati on. The hi ghest frequency was for very few drugs,
whi ch was over 10 percent of the kids getting that drug in
a particul ar year.

We ended up stratifying the frequencies on
orders of magnitude, going over six orders of magnitude,
and then grouping the top four orders of magnitude, which
is a very big spread quantitatively, fromgreater than one
in 10,000 all the way up to greater than one in 10. This
was concerned high frequency, and we consi dered | ow
frequency the | ower two amounts, which are the |less than
one in 10,000 and greater than one in a mllion.
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Then we have the zero category, where we either
did not have data, or it is used on an inpatient basis, or
it is not used at all.

We applied these nunbers to a list of off-patent
drugs. Sixty-four of them were high frequency. Renenber
t hat high frequency is over four orders of nagnitude.
Thirty-nine were | ow frequency, and 97 were w t hout
frequency of use information. W have a long way to go in
getting nore conprehensive dat a.

We conducted an outreach |ast January or
February, and we gave people until the end of April to
respond to this list of drugs and the frequency
information. W sent the mailing to about 150
prof essi onal organi zations, as well as to our N H sister
institutes and to FDA and to CDC

We did not suggest an indication but asked
respondents to specify the indications they felt were of
concer n.

| think the responses were froma little nore
t han 90 organi zations. There are binders on the table,
about six, wth copies of the responses. These are sone
of the organi zations that responded.
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We had a separate MPA input which recommended 56
new drugs for further study. W ranked the input from al
these different sources, giving one point to each
recommendati on and five points to the FDA recommendati ons
because, as you know, FDA has really worked on this and
brings a special level of expertise to this issue.

This is the distribution of rankings for the
approxi mately 200 drugs. For sone reason, there were two
drugs that people took the time to wite in and say we
shoul d | ook at them so we gave them negative one point.
These would go in the zero category. Most drugs are in
the zero or one category. That is, very few people
t hought they were of critical inportance.

We used the cut-off of three or above, because
that gave us a group of 70 drugs. This shows the low. W
had 225 drugs in February. There was a |ot of novenent in
and out of this group of drugs. Drugs go back on patent.

That is sonething we didn't know about. They
are granted exclusivity or are discontinued. So we have
to take themoff the list for consideration in the off-
pat ent process, then drugs rise to the surface.

An interested group will recess tonmorrow. It is
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a group of dermatol ogi cal drugs which were added in April.
They have al ways been off-patent, but they have been
added in response to FDA hearings |ast fall about safety
issues. So we will be discussing it tonorrow.

In the end, we had 70 drugs that were ranked
three or higher. | just wanted to let you know that we
did not follow the frequency of use information, blindly.

W considered it, but we did not let it dictate whether a
group was consi der ed.

Nonet hel ess, we had 20 of the drugs with no
information on frequency of use. Thirteen had a | ow
| evel, less than one in 10,000 kids using it per year.
Thirty-seven were drugs where frequency of use was greater
than one in 10,000 per year, so it is kind of a nice
di stribution.

In noving fromthe 70 to 23, it was not as
mat hemati cal as, probably, we would all like to see it.

We sat together and tal ked about it, and we realized that
if we did it mathematically, we would have 19 dernmatol ogic
drugs in the final group. W didn't want that. W didn't
think that would serve any of the purposes, and we tried

to distribute the shortages in each of the groups that
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wer e present.

We also tried to honor the input from in
particular, NIH institutes, Centers for D sease Control,
as well as the other organizations that really voluntarily
took the time to wite in their comments. Sone of them
were quite | engthy and quite hel pful.

NIH, for exanple. W received responses from
the National Institute for Mental Health, and they
suggested Citalopramand Clonidine. It turns out that
Ctal opram was either granted exclusivity or back on-
patent. Sonet hi ng happened there.

NHLBI had nom nated Azithronmycin and Cef uroxi e,
both in children with sickle cell disease. Azithronycin
is already on our list twice for different indications
and, you know, there may be a tine when we bring it on
again for this particular indication, but we ended up just
going with one of them

So it is not a straight mathemati cal process.
Here is a good exanple of how we used the frequency data
as well as our other criteria. It only received a ranking
of three, but it is a very high frequency drug. There
were one in 100,000 kids using it in a given year. That
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is not high frequency. | tried to remenber -- no, it is
still in our high frequency group.

It stayed off patent. It is off-patent and
hasn't been granted exclusivity. It hasn't been

di sconti nued.

The Met awor ks review found 19 random zed
clinical trials since 1990 for any indication, but it
found zero in patients with sickle cell anema. So while
there is literature about this drug, there isn't a
l[iterature about this drug in this indication. W could
confortably say that we felt the literature was not
adequate for this indication.

The charge for today and tonorrow, as has been
said, is we are going to be | ooking at 23 off-patent
drugs. W are also going to | ook at four on-patent drugs
whi ch go through a different process and get not fully
devel oped. The drugs were referred by FDA, the foundation
for NIH, and fromthe N CHD

Qur charge, which has been said al ready:
whet her we study this drug and indication and what are the
scientific questions that need to be addressed.

The format, which is approximately the primary
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review of a talk, summarizes pertinent comrents for
approximately 10 mnutes. The secondary review wi |l add
sone comments.

Qur FDA col | eagues are here, nedical officers
fromall the divisions, and they will have an opportunity
to speak for five mnutes or so, and there will be about
10 m nutes for discussion.

Dr. Bob Ward, professor of pediatrics at the
University of Utah, has graciously agreed to be chair of
this panel. He will let you know when you have around one
m nut e.

| did want to say, when you see a green |ight,
you have two m nutes. Wen you see a yellow light, you
have 30 seconds. When you see a red light, tinme is up.

Now, over to Bob.

Review 3. O f-Patent Drugs
Dr. Robert Ward, Moderator

DR WARD: | think there is actually very little
to add to what has been said. Qur charge is to rank these
drugs and eval uate them on behalf of children so that we
can, at the end of the day, create a list of drugs that we

feel will be of nost benefit to children based on their
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st udy.

As many of you in this roomknow -- | see Dr.
Bl umer over at the corner -- there is a limted anount of
funds avail able for these studies, so our task is not a
small one. W don't have limtless funds, and so they
have to be spent wisely. | think we have to bal ance what
we think is the nost inportant for children and al so what
is feasible for children

Wth that, we will go ahead and get started on
the review process. Let me just nention, there are sone
representatives fromindustry here. What | would ask
woul d be that if you are fromindustry, to speak with the
i ndi vi dual person on the panel who is review ng your
particul ar nmedication. W are going to try to not nake
this an open-ended discussion that could occur around a
specific proprietary product.

Wth that, let's start with Ethanbutol.

Dr. W ederman.

Revi ew of Et hanbut o
Dr. Bernhard W eder man
DR. W EDERMAN:. Thanks. Good norning. Don't

worry; | just have a short presentation. | did want to
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put sonme of ny thoughts down.

[ Power Poi nt presentation. ]

DR. W EDERMAN:. VWhat | was hoping | had there,
was thrilled to see that Metaworks had gone through and
done all this summary in relation to all these drugs, and
a few days later, | realized they hadn't done that process
wi t h Et hanbut ol .

But in the packet, a product of the FDA was
actually, | think, 39 studies dealing wth Ethanbutol
whi ch was very hel pful. | |ooked around for a few nore.
| just wanted to summarize a few things.

This is obviously a drug that has been around
for a long tinme, since the 1960s. There are studies
docunenting increasing frequency of use of Ethanbutol in
pediatric tuberculosis. This is nostly driven by energing
drug resistance in TB, so Ethanbutol is often the fourth
drug added for a child with TB but suspicion or in an area

of high drug resistance.

| think going through the studies -- | won't
spend a lot of tine on that -- there are a ot of data on
efficacy of regi nens using Ethanbutol for treatnent. It
is very responsive to tuberculosis in children. It is
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possible to pull out enough fromthose studies, if there

i s enough detail, to make an efficacy claim An FDA-
approved efficacy claim |I'mnot sure. It takes some work
to pull sonme of that out.

| did want to focus just briefly on the main
sticking point of using Ethanbutol in children, and that
is the ocular side effects. The nost serious side effect
in patients who are given Ethanbutol is primrily
retrobul bar optic neuritis, which usually is rel ated,
usually irreversible, and, at |least at |ower doses, is
nost unconmon and perhaps rare. But because of the
difficulty at a particular age in testing visual fields
and color vision in young children, it has caused sone
concern for using this drug in children.

This is just one of the early studies that shows
essentially a little bit of the dose-related effect of
this. You can see very high doses are not used anynore
for extended periods of tine; there are only six patients.

Two of themin this study of patients in Chicago
devel oped visual side effects for what we would now call a
hi gher range dose, about 5 percent of patients. At a

little bit | ower dose, nine out of 200. These are al
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adult patients.

When you | ook through sone of the studies of the
treatment of TB and try to tease out children in those
studi es and how well or not so well they were followed for
ocul ar problens, there are sort of three types of studies.

This is fromthe Medical Research Council of the UK
The study was done in Korea.

One is where there is nore formal or active
followup for visual problens. So we did a |lot of tests
on these kids who were included in there. It was unclear
inthis study, as it is in nost studies, of what they do
with the very young children in ternms of sone of the tests
t hey were neasuring or using here wouldn't have been
possi ble in very young children because you need
cooperation. They nentioned 27 children under five years
of age who received Ethanbutol -- [off mc] have any
probl ens det ect ed.

This is a nore typical study in ternms of ocul ar
toxicity, where the authors were clearly aware of a
potential problem but they just commented that nobody
conpl ai ned about visual problens. There was apparently no

formal surveillance for ocular problens. This kind of
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passive surveillance is the majority of studies.

This may be the only study where a group of
i ndividuals in India neasured visual -i nvoked responses in
children three to 13 years of age, and 47 chil dren, again,
with -- [off mc] all had normal studies.

There is one nice literature review, apparently
recently, that really conbined all the studies -- [off
mc] with the better, nore active followup. There were,
conbining all six studies, it ends up being 343 children.

There was one possible ocular toxicity case, although the
study that nmentioned this doesn't go into a |lot of detail.

Thi s author commented that at the usual dosage,
which is equal to a dosage of 15 mlligranms per kil ogram
per day, the effects are rare, and advocated for going
ahead and using Ethanbutol in young children. CQbviously,
just that one author's opinion.

In terms of filling out ny score sheet, for the
Task 1 score sheet, | came up with a score of four. O
the three drugs that | was assigned to be primary or
secondary reviewer, this was the | owest score of ny three
drugs. This happens to be the drug | think would be nost

i nportant of those three drugs to stay on the I|ist.
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| think the scoring systemis actually quite
good, but | think what is mssing and why | think
Et hanbut ol m ght have a little higher inportance than the
score would predict, is because of nore of the
epi dem ol ogy and type of problemthat pediatric
tubercul osis represents. | think enmerging resistance
nmeans we are going to be pushed to do this nore and nore
to get a lot of drugs avail abl e.

No. 2, unfortunately, young children with TB are
simlar to canaries in coal mnes. So when you see a
young child with active tuberculosis, it usually
represents recent infection from sonebody who is spreadi ng
it throughout the conmunity, as opposed to reactivation
di sease that doesn't becone a problemuntil the adol escent
age group. So fromthat ideologic standpoint, pediatric
tubercul osis is inportant.

As | indicated, | think there may be enough
efficacy data out there. |If sonmeone could go through and
pi ece out the results of these |arger studies, although
many of themare in other countries, not the U S.

| think what would be inportant to focus on are

the ocular toxicity problens, to include both better
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foll owup studies, not necessarily random zed trials but
just in everyday treatnment settings, but also sone studies
per haps using visual -invoked responses in younger children
and infants who at |east get some |evel of security.
Still, this is a known side effect of the drug and it
certainly wll happen in children.

That's all | have.

DR. WARD: Thank you very nuch

Dr. Overturf.

Secondary Revi ew of Et hanbut ol
Dr. Gary D. Overturf

DR. OVERTURF: | just have a couple of points.
| agree that the major issue is ophthalmc toxicity. To
ny know edge, really, there has not really been a well
confirmed single case of toxicity in children; that is,
ophthal mc toxicity.

The problemis just as has been stated, that a
| ot of the studies have not really |ooked at this closely,
or they have been conducted in devel opi ng countries where
there has been virtually technol ogy to do so.

The other thing is that this has becone a nore
important drug in recent years because of the energing
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resistance. 1In 1990, the Wirld Health O ganization
estimated there were about 1.3 mllion new cases of
tuberculosis in children in that single year, and there
are about 450,000 deaths in children.

That is exceeded only by one other really common
i nfectious disease that we see in the non-devel oped worl d,
and that is actually neasles. Ooviously, nmalaria has a
maj or inpact in those countries as well.

The other thing is that the annual incidence of
tuberculosis in children increased from40 percent from
1985 and to 1993, and especially is highin mnority
popul ations. So that, if you |ook at the non-chil dhood
popul ation, the increase in tuberculosis during that tine
was only about 13 percent. So the rates in children have
tripled and increased, and nuch of that has been due to
resi stance, which has devel oped primarily in H V-infected
i ndi vi dual s.

Actual |y, Ethanbutol is recomended not only as
a single drug but often as a conbination drug to repl ace
one of the two primary drugs when there is resistance. So
it has beconme a nore inportant drug, again, to know
exactly what its safety is for children, because it
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beconmes an inportant issue.

Now, it al so has been affected by resistance,
and resistance in nost studies now of Ethanbutol, it can
be as high as 5 to 10 percent, so that along with its
resi st ance.

So | agree with nost of the comrents. | think
the major issues are safety with this drug. The PK and PD
data are pretty well known with this drug.

There is one additional coment, and that is
that it may have major inportance in children because
children suffer disproportionately fromthe conplications
of CNS di sease in tuberculosis, and this has very good CNS
pharmacol ogy. It is one of the unique drugs. It is not
as good as Rifanmpin and INH, but it has very uniquely good
phar macol ogy. That has been well studied in the past, but
not in children, again, not as to its pharnacol ogy.

So ny score was a little higher. | gave it a
seven, and that was the highest score that | had given any
drug. So | generally agreed with the comments.

Thank you.

DR. WARD: Thank you.

FDA Review O ficers Krause and Meyer, any
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coment s?
FDA Revi ew of Et hanbuto
Dr. Carl N. Kraus

DR. KRAUS: Carl Kraus, FDA reviewer. M only
comment m ght be nore of a pragmatic one. Having revi ewed
some of the utilization data for Ethanbutol in the United
States, it seens as though there is little to any use of
Et hanmbutol in children in the U S O course, this was a
cursory review.

|"mnot sure if other folks around the table
have nore informati on on the nunber of pediatric cases
seen in this country, but that being the case, it seens
even if it were to be evaluated, it would be difficult at
best to try and conduct a safe review of sufficiently
| arge to be robust enough that it would provide evidence
of safety in kids.

Secondly, there are alternates nmeans of
eval uating safety fromdata overseas. There are 505(b)(2)
eval uati ons that have been conducted recently. There is
one in which there has been 20 or 30 years of use
internationally of a drug, which points to a probable,
reasonabl e safety profile. Ethanbutol, too, has been used
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for nmore than three decades overseas.

| haven't had a chance to look at the literature
overall, but ny guess is there may be sone ways of
conpiling all the data and seeing if these are ways to
| ook at this.

Open Di scussi on

DR WARD: It looks |ike we have a di screpancy
bet ween your data about use and our Infectious D sease
col | eague' s experience here.

Gary.

DR. OVERTURF: | would agree that it is probably
not used a lot in the United States, but this is one of
those issues -- and | agree with the coments that were
made -- that is primarily of worldw de use. |t probably
is used a great deal in other countries, because it is a
| ess expensive drug, it can be given orally, and
tubercul osis is obviously nore comon.

DR ZAOQUTIS: You know, the published
l[iterature, including that article by Leff and Leff [ph],
whi ch they had done a series of surveying public health
clinics, did point to an increase and suggested,
bel i eve, about a quarter of kids being treated for TB in
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these settings were receiving a conbination of contained

Et hanmbutol. So I'mnot sure if there are different
dat abases or what exactly. | can only comrent anecdotally
that, certainly in ny practice in D.C., it is very comon

to put children on Ethanbut ol

DR. LASKY: | was going to nmake a comment on the
frequency of use data that our Express Scripts data set
did not have information about it, but this was a data set
that | ooked at comrercially insured children. M sense is
t hat when we | ook at the Medicaid data and the uninsured
data, we will find differences.

The other option we ought to look at is, at sone
point we will have data on preval ence or physician visits
for tuberculosis, and we really need to know t he
underlying condition here rather than whether Ethanbutol
is used. |I'mnot sure that we have that yet.

DR. WARD: My experience has been that you are
only as good as your database, and when it is a database
al nost of convenience, it really will depend on who their
popul ation is. If it is comercial, it is really not
going to capture --

PARTI Cl PANT: | woul d suspect, even children
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with insurance will get their TB drugs through the |ocal
heal th department, so an Express Scripts, | think, wll
not pick it up. But the information ought to be
avai |l abl e.

DR. WARD: O her di scussion?

Yes.

DR. GROGG Yes, a couple coments. | would
like to see it available in a suspension form if that is
possi ble, for pediatric patients. | knowit can be m xed
at the present tinme, but suspension formwould be nice.

Understanding all the conmments that have been
made, we have seen a |lot of resistance of tuberculosis
comng to the United States with a |lot of foreign travel
comng into the United States. It would be nice to have
this drug avail able for those resistant strains.

DR. WARD: Jeff.

DR. BLUVER  Just a word of caution. | think
t he point about safety is indeed the nost inportant.
Assessing safety in the context of other drugs, which is
the only way that this is used, is truly a challenge, and
| think we have to keep in mnd, whether we would be able

to effectively generate data that would be useful in
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| abeling in the context of varying reginens for anti-
tuberculins therapy is difficult, although things that may
be satisfactory for us as clinicians may not be

sati sfactory.

| would Iike to hear the FDA reviewers' response
to that in ternms of what the yard stick m ght be to get
safety data people will |abel when you are using a drug
like this in varied contexts.

DR KRAUS: | conpletely agree. | think that
the cl eaner data sets probably are the ol der ones where
there weren't four drug regi nens avail able to patients.
Again, | have not had a chance to | ook back and see what
exactly is available in the literature, but I think in
doing so there may be sonme reasonabl e anounts of data.

DR. WARD: Let nme ask our Infectious D sease
consultants before we go on, are there four drug regi nens
t hat coul d include Ethanbutol and an alternate fourth drug
wi t hout ocul ar side effects as a conparator?

DR ZAOUTIS: Well, usually the choice we are up
against is that fourth drug being either Ethanbutol or an
am nogl ycosi de, Streptonycin or Kananycin. So that is
where we are, and obviously, we woul d prefer Ethanbutol,
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but with a concern. But there are other possibilities.

DR, OVERTURF: | thought the question was
specifically whether there were other drugs that were
t hought to have the sane toxicity, and | don't think there
are. This is a unique toxicity to this drug in al
t uber cul osi s conbinations that I know of.

DR, ZAOQUTIS: | think the only problem woul d be
if you included patients with TB nmeningitis, who get
cortical blindness, optic atrophy, and all those. That
woul d be a very difficult population to look at for this
toxicity, but aside from CNS di sease --

DR. KRAUS: Currently, the CDC reconmends a
four-drug reginmen for everyone in the United States
because of the nore than 4 percent drug resistance rates
in the United States. [If that were the case, you don't
get your census back for at |east six weeks afterwards
with your cultures. [|'mnot sure how you could conduct a
reasonable study. | nean, it is difficult.

DR. ZITGO Non-Infectious D sease addressing.

" mwondering if it would be useful to know a little bit
about what proportion of children's needs are not being
met by the current options so that you get a sense of what
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the size of the benefitted population m ght be. |In other
words, is every child who would conme in becone a
candi dat e.

DR ZAOQUTIS: | don't think the kids' needs are
being met. W are just plow ng ahead and giving it
regardless. | think the issue is, have we created sone
vi sual problens down the road that we are not hearing
about. M sense is that it can't be very common or we
woul d be hearing about it. It is sort of an unknown.

DR WARD: It is the CD recommendation, though,
at this point for drug therapy for children, or is that
dependent upon identification of resistance?

DR. OVERTURF: Well, the organismis nearly
al ways not acquired froma child. It is usually acquired
fromthe contact. So there are really three situations.
There is a situation in which the child is known to be
exposed to an individual and they earn susceptibility from
t hat i ndi vi dual .

There is the rare situation where we acquire the
organismfroma child, and actually, w th nodern
m cr obi ol ogy, organisns are grown and sensitivities are
avai l abl e nuch earlier than they used to be, but they are
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still sonmewhat | engthy.

Then there is the third situation, where we
don't have an index case and we don't have an isolate from
the child. In those situations where we know of
resi stance or we suspect resistance because of the
potential origin of the infection, then Ethanbutol is
frequently used as one of the conbinations.

Sonet i mes am nogl ycosi des are used as well, and
a lot of times am nogl ycosides are used in sone
jurisdictions because people are concerned about the
current |abel, which does not allow the drug to be used in
children I ess than 13 years old, or does not reconmend its
use.

DR. WARD: | was going to ask for a
clarification. Ckay.

DR. OVERTURF: So it is not recommended for use
under 13 years.

DR. WARD: Ckay. Yes.

DR. SNODGRASS: Just a brief comment. How would
one specifically nmeasure ocular toxicity in a one-year-old
or two-year-old? | mean, | guess you would have to have
some sort of an agreed-upon definition.
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DR WARD: | think it is the date at BER

DR. SNODGRASS: You are going to be limted to
that. In other words, will that pick up nore subtle
def ects?

DR. OVERTURF: No, it doesn't, because the early
problemis really color distortion and ot her Kkinds of
probl enms, which really can't be picked up by those
technol ogi es, to ny know edge.

DR WARD: So it would reach a point of
establ i shed danage to be picked up by BER, okay.

O her coments, discussions?

[ No response. ]

DR. WARD: You have in front of you a blue sheet
for which you need to put your score for the experts on

t he panel, and those will be collected at the end of the

day.
Let's nove on to Flecainide for arrhythm as.
Dr. Stiles.
Revi ew of Fl ecai ni de
Dr. Alan D. Stiles
DR. STILES: Flecainide is an anti-arrhythm a.
It is used primarily in treatnment for -- [off mc].
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Havi ng reviewed the information that came with
this, | actually scored this a five, and in general found
several issues that | thought were of particul ar
i mportance in considering in discussions.

One is that there are limted bits of
i nformati on avail abl e about the oncology of this
particular drug in very young children, that being the
zero- to six-year-old group

Secondly, nost of the studies used it in
conjunction with other drugs and after other drugs had
been used, and it is very difficult to glean fromthe
l[iterature any information on whether there are actually
i nteractions between those drugs and what those were.

Thirdly, this is used with existent arrhythm as,
SO your patient situation is very atypical. Al though in
the adult literature, where this drug is primarily steady,
it is known that ventricular dysfunction is a major
probl em some of the children, particularly the young
ones, actually have significant amounts of ventricul ar
dysfunction left over fromeither in utero events or a
period of time where issues have led to the treatnent of
t he dysfuncti on.
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Having said that, in the literature there are no
reports of pro-arrhythmc activity in children, which was
of some interest and, | think, an issue that is inportant
to consider follow ng.

So to summarize what | think are the issues to
put on the table, one is the interaction wth other drugs,
and the second is actually whether or not there is enough
information to intelligently dose this drug using the
dosi ng schedul e and so on that we are aware of.

The one caveat is that -- [off mc] very snal
children will conpare -- [off mc] of the drug orally, and
that may nmake sonme difference to dosing that may lead to
an unusual situation

DR. WARD: Thank you.

Steve, do you want to speak fromthe podi um or
t here?

Dr. Law ess.

Secondary Revi ew of Fl ecai ni de
Dr. Stephen T. Law ess

DR. LAWESS: | actually gave it a higher score,

a seven, the high of four. What struck ne was the

utilization nunber of Flecainide. | was actually, to use
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a technical term blown away by the relative usage of

it for the indication it was there for.

It should be for intractable arrhythm as.

Utilization | ooked nore |ike what | woul d have expected

for sonething |ike Lidocaine or an oral drug or sonething

for the sane thing. So it tells nme that the usage o
there is being used a ot nore comonly for kids who
probably aren't really good candidates for it. Sot
is that side effect there.

The indication for it is to prevent ventri
arrhythm as and sudden death. The main side effect
sudden deat h, even though the side effect is rare.
that scared me. | think this is a relatively danger
drug used for a selected indication, which is probab
bei ng over-used. So that is why | gave it the highe
score.

DR. WARD: Wbuld either of you comment, or
sonmeone in the audi ence here, about its pathway of
nmet abolismw th respect to drug-drug interactions?
confess I'mnot famliar with what its pathways of
netabolismare. O, do we know?

DR STI LES: | think as far as what is
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avai l able, at least in the papers that | |ooked through,
there is some information about its excretion. Largely,
it isin the kidney, a little bit of change in the |iver.

But beyond that you are getting beyond ny | evel of
expertise to comrent.

DR. WARD: Let ne ask the FDA review officers if
they would like to nake sone comments. |If not, that is
fine. This is the opportunity.

FDA Revi ew of Fl ecai ni de
Dr. Susan McCune

DR. MCUNE: |'m Susan McCune, and I'min the
Pediatrics Division. |'malso a neonatalogist, so |I'm
much nore confortable in the neonatal period.

Just a couple of comments about the |abel.
While it is not |abeled specifically as an indication for
pediatric use and it does say that safety and efficacy in
the fetus, infant, or child have not been established in
doubl e- bl i nd random zed pl acebo control trials, there is a
fair anount of information about the metabolism PK
information, even in the newborn up through the
adol escent.

There is dosage information provided in the
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| abel as well. It specifically stated that it should be
undertaken under the care of a pediatric cardiol ogist.

There was a question, | believe, about the
safety information. There are sonme reports in the
l[iterature about the co-arrhythm c events. The question
is how severe they are. There is a w de spectrum of
severity associated with it.

Open Di scussi on

DR. LAWESS: Yes. The one thing that struck ne
is that, even though you had the incidence of the
out patient prescriptions, is that ny guess wuld be that
the drug is primarily used in kids who have congenital
heart di sease who have been repaired and are on this
because afterwards their heart is irritable and they are
put on sonething. So that is where the outpatient
prescriptions cone in.

But if you | ook at the dosage PK and
information, there is a lot of variability there. So the
i dea of the highest-risk kids, probably ny guess woul d be
if you | ooked at distribution, would be the | owest-ages
kids and how I ong you stay on it. So that is also, |

think, a high reason for it to be studied.

PERFORMANCE REPORTI NG
Phone: 301.871.0010 Toll Free: 877.871.0010




10

11

12

13

14

15

16

17,

18

19

20

21

22

56

DR. McCUNE: That is correct. In addition, it
is not the first-line drug that would be used, and
obviously, with the concerns about safety, but in sone
kids, this is the only thing that is avail able.

DR. LAWESS: Right. And they are on Di goxin,
nost of them My guess would be for the period of tine
that the effect of Digoxin and Fl ecainide, there may be
kind of an interaction or a conbination effect. It is a
l[ittle bit uncertain territory.

DR WARD: Also, | think that there is
significant use of this drug in patient lives that never
reaches an outpatient environment. Probably, the children
at greatest risk are the ones who have been given this
drug on the inpatient side, not the outpatient side. W
have no utilization information as far as |'maware with
t hat .

Do you use this for infant SVT?

DR. BLUVER: W have used it for infants with
refractory SVT, and | think that the problemwth this, as
| see it -- and | agree with what Steven said, but | think
that we will run into a problemin trying to assess this.

| think that the information on the label, if you | ook at
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least in the published literature that supports it, is a
hodgepodge. Peopl e have done pharmacoki netic studi es of
conveni ence so that patients who happen to be exposed and
some of them happen to get sone |evels, and the doses that
are recommended are doses that have been used, not doses

t hat have been studied, and that creates difficulty.

On the other hand, in the context of use, if it
were to be studied in the context of its current use, we
woul d be doing this with the next mllenniumby the tine
patients get to that point.

So | think if we are going to consider
recommending it, if it is a viable tool, and it appears to
be, you may have to do it, in sone ways, the way
antibiotics are studied, and that is, take children with
SVT and actually use it as a first-line drug to get that
critical data about pharnmacokinetic safety, exposure, and
efficacy, and then put it inits context. That creates a
probl em when you have this unknown pro-arrhythmc effect
t here.

So | just think in ternms of identifying need, we
have to identify the feasibility of potential cautions
t hat have to be exercised in noving forward.
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DR. WARD: That would be a tough consent form
woul dn't it.

DR. LASKY: | just want to ask FDA again, this
was a drug suggested by FDA? So | just wanted to nake

sure you got all your points across about why we need this

st udy.

DR WARD: It is the old Tomry Snothers "Take
it."

[ Laughter.]

PARTI CI PANT: | would definitely defer to Dr.
Matti son.

[ Laught er. ]

DR. LAWESS: | have a question, then, on the
recommendation for study to the point that Dr. Bluner just
sai d.

This drug is primarily -- ny guess would be a
ot of it would be started in hospital.

DR. WARD: Right.

DR. LAWESS: Wuld the recommendation for study
be sonething that has to be started in hospital and then
proceed on? | nmean, | would think if therapy were started
in the outpatient.

PERFORMANCE REPORTI NG
Phone: 301.871.0010 Toll Free: 877.871.0010




10

11

12

13

14

15

16

17,

18

19

20

21

22

59

DR WARD: It would seemto nme that in that type
of a design and that clinical situation in which you have
refractory SVT, one of the questions would be, is it just
SVT, what does your el ectrophysiol ogy actually show you.
But you would start it with careful nonitoring, but the
pro-arrhythm c effect may be nonths down the road. At
least in the adults, it has been relatively random it
seened to ne, when it occurred.

Any ot her commrents?

DR HGANS: | would Ilike to add that the
Cardi o-Renal Division actually thought that it wasn't
properly | abel ed according to the current usage, which
woul d be starting as an inpatient and then going over to
oral outpatient therapy. So, basically, the review
di vision had | ooked at it and | ooked at the data in
| abel i ng and, you know, tried to assess whether or not
that really reflected actual use.

DR BLUVER In ternms of trying to answer your
initial question, there are polynorphisnms in its
clearance. | don't renmenber what they are, but it is a
drug that always appears on one of those lists. That does
confound us, so there will be those conplications as well.
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DR. WARD: Any ot her discussion?

[ No response. ]

DR. WARD: Thank you.

We have been joined by Dr. Duane Al exander,
director of NICHD, who wants to nake sone remarks about
t he whol e process we are about today.

Comment s

Dr. Duane F. Al exander, Director, N CHD

DR. D. ALEXANDER  Good norning, everyone, and
t hank you for fitting ne in. | promse not to take nuch
of your valuable tine. You have many nore inportant
things to do today rather than just listen to ne, but |
did want to say a special thanks to all of you for joining
and participating in this very inportant process.

When t he Congress passed the Pharnmaceutical s
Procurenent Legislation, it assigned to NICHD the
responsibility for the very first step in that whole
process, which is identifying and prioritizing the |ist of
drugs for study.

This is extrenely inportant because there are
far nmore than can be studied. There are $25 million

avai | abl e each year for these studies. While that sounds
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like a | ot of noney, when you get to actually funding
costs of the studies that are involved, it doesn't go very
far. So the prioritization process is extrenely

i nportant.

We have been working together in partnership
with the Food and Drug Adm nistration on this process and
have done it several different ways. The first year, we
were in a hurry. There wasn't tine to do very nuch

So what we did was rely on wi se people. W
pul |l ed together w se people. W gave thema list of al
the of f-patent drugs and said, "Wich of these are the
nost inportant to study?" It is actually alittle easier
when you are picking the first ones. It gets alittle
harder each tine you go, each round, but they did an
excellent job of selecting off that |ist the nost
i nportant ones just based on their general know edge and
i nformation.

But that can't go on forever. W were |ucky the
first time. W did very well, a pretty good job, I think,
of it, but as you go on with the second and then the third
lists, the process needs to becone nore sophisticated.

Qur staff during the course of the |ast year has
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devoted a major effort to trying to nake this process as
scientifically based and as information-based as possi bl e,
so that rather than just top-of-the-head know edge and
experiential use as a guide, we now are maeking efforts to
provide information to you and the future groups that wll
be engaged in this process of priority-setting with
additional information to go on: what is the extended
use; what is the information in the literature that is
avai | abl e about usage and netaboli sm of these drugs; what
is the need perceived in the conmmunity by actual survey
and query frompractitioners and their perception of these
for further information and actual |abeling of drugs for
t heir use.

So this process is getting nore sophisticat ed.
This is far and away the nost sophisticated one that we
have had, and we are commtted to making this process even
better each succeeding year as we go about it.

So you are quite an entity with an extrenely
i mportant role, and working for your colleagues in
practice on providing us with informati on about which are
t he nost inportant drugs for us to study, given the
limted resources that we have, to get information for
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pediatric labeling that will help guide their practice and
hel p protect children who are receiving these drugs.

So thank you for doing it. W are committed to
maki ng the best effort we can to provide information.

At the end of the day tonorrow, we would hope
that you woul d give us your suggestions for what m ght
make this process even better for you as participants, and
for other participants in the next year, because there is
going to be a next year and a next year. Any additional
information that you would find useful before you cane to
this nmeeting to help you make a judgnment and provide the
gui dance that we depend on so rnuch.

So any thoughts that you have as you participate
in this process about what el se mght be helpful to you in
providing the information that we seek.

So thanks to all of you for participating. W
appreciate and value it very much. W hope that you find
this process useful and can al so give us guidance in how
we can nmake it even better. Thank you very nuch.

DR. WARD: Thank you, Duane.

| just want to enphasize exactly what is said.
This has been a process in evolution, and input and
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feedback will be terribly inportant in refining it for
next year. This is far and away t he best organized
approach to this, providing a conprehensive review of
l[iterature on a CD to nmake it convenient for you to
review. | think that has enhanced it.

So ot her aspects that can be inproved woul d be
useful to the process and useful to nmake it serve children
better.

Dr. Tom G een was to tal k about Chl orot hi azi de
for hypertension.

Revi ew of Chl orot hi azi de
Dr. Thomas P. Green

DR. GREEN. Chlorothiazide is a diuretic that
has been used for a long tine in children and in adults.
It acts by bl ocking electrolyte reabsorption in the renal
tubule, primarily in the distal renal tubule. For that
reason, it has a whole |ot of indications and use in
di sorders of fluid electrolyte inbalance, particularly
t hose of edema

The indication that we are asked to | ook at this
for is in hypertension, and in fact, the nechani sm of
action in the treatnent of hypertensionis alittle |less
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wel |l defined. It probably is in part related to its
actions in the renal tubule, but it may have other actions
as well.

The formul ation for Chlorothiazide that we have
been asked to | ook at are the labeling for Chlorothiazide
is for the intravenous adm nistration, and we can talk
about that. | think, given the order that we are in, we
are going to tal k about Hydrochl orothi azi de next, and I
think there is a balance of indications that we will see
in Chlorothiazide and Hydrochl or ot hi azi de.

Fortunately, it appears that the therapeutic
index for Chlorothiazide is fairly wide. Therefore, the
problems with its use tend to be related to the drug
mechani sm of action. In other words, inbalances of food
and el ectrol ytes.

For children, the use of Chlorothiazide is
related to hypertension in its use, although | think
Hydrochl orot hi azide is nuch nore widely used. It is used
in the newborn period for hypocal cem a, where there are
di sorders of electrolyte inbalance and fluid disorders
where | oop diuretics and other nore highly effective
diuretics are used. Hypocalcem a tends to be a
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conplication of loop diuretics, |ike Furosem de. The

Thi azi des have the offsetting benefit of decreasing
urinary cal ciumexcretion and thereby reversing or
preventing the cal cium deposition, the nephrolithiasis and
so forth, that is seen with | oop diuretics.

For those indications, it is fairly wdely used,
al though I don't have good data on how wi dely used t hat
is. | think that mght vary fromcenter to center
However, there are not good alternatives for the Thi azi des
in that hypocal cem c indication.

The | abeling of Chlorothiazide precludes or does
not encourage the use in children. There are no specific
data provided in order to guide the use in children on the
| abel .

The currently available information is really
quite sparse. The literature that was provided in the
review here actually kind of indicates, | think, how poor
the literature is on Chlorothiazide. |In fact, nost of the
articles that were included were for Hydrochl orothiazi de
and not specifically for Chlorothiazide.

| think I only found six of the articles that
dealt specifically wwth information relative to
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Chl orot hi azide in any indication, and those were by and
| arge case reports and reports in conbination wth other
agents. So really a dearth of literature that is
currently avail abl e.

As | nmentioned earlier, | think the drug is
t hought to have -- | hate to kind of extrapolate too far
when | just said there is not nmuch data about it, and then
reassure you that the efficacy and the safety is good, but
| think the inpression is that the therapeutic index is
wi de. Nonetheless, it would be, I think, fair to say that
the information available for children is sparse, and the
quality of information is not great.

| think that that |leads to kind of a paradox in
trying to assess the value of getting further information.

If the drug is not widely used, used for only a few

i ndi cations, and thought to have a wi de therapeutic index
wi thout significant toxicities that would directly relate
it to what you know to be the nmechani smof action, it is
not clear to nme that the benefit of prioritizing this
particular drug for further study woul d be high.

DR. WARD: Steve?

Secondary Revi ew of Chl orot hi azi de
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Dr. Stephen T. Law ess

DR. LAWESS: Echoing what Tom has said, | think
the idea of the use of the drug, the two major side
effects are the electrolyte problens, especially the
sodi um and potassium stuff, because these kids are usually
onit for a long period of time. That is usually a bigger
probl em

The other thing is the confusion a |lot of tines
bet ween Hydrochl or ot hi azi de and Chl or ot hi azi de, so peopl e
m st aki ng one versus the other.

DR. WARD: It is only a twenty-fold difference.

DR, LAWESS: That's right.

[ Laughter.]

DR. LAWESS: The other thing, actually, is it
is used nore abundantly and used for hypertension in the
acute setting. Its use inrenal failure actually is a
contraindication. It is not that well known or well
appreciated that it can actually cause renal failure or
worsen renal failure, as opposed to other diuretics, so a
l[ittle caution that way. But, really, Tom it generally
has a wi de therapeutic index. It is not a big deal.

The other thing, with the tendency now with the

PERFORMANCE REPORTI NG
Phone: 301.871.0010 Toll Free: 877.871.0010




10

11

12

13

14

15

16

17,

18

19

20

21

22

69

gui delines for hypertension to be nore strict, people are
going to be | ooking for drugs which just have a mld
effect, to get the systolic fromlike a 120 to a 118 type
of athing. So the use of this may go up only because you
don't want to use a big gun just to drop a pressure just a
little bit in a six-year-old.

So there may be that bal ance there, but it
usually tends to be safer. | did rank it lower in terns
of not a high priority because it is safer that way.

DR. WARD: Dr. Gylack?

FDA Revi ew of Chl or ot hi azi de
Dr. Laurence Gyl ack

DR. GRYLACK: Thank you. Larry Gyl ack,
Di vision of Pediatric Drug Devel opnent.

| generally agree with the conmments nade.
woul d rai se a general issue, though, and certainly this is
sonet hing the Division of Pediatrics feels strongly about,
nanely that with any of the anti-hypertensives that are
bei ng studi ed, that adequate |ong-termfollow up studies
be done specifically |ooking at growmh and devel opnent.

As you all know, in the literature during the
| ast year, there have been sone useful studies recognizing
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the fact that there are sone neurodevel opnental sequel ae
fromhypertension itself, so it will be inportant in
studi es of hypertensives to try to distinguish the effects
of nmedication fromthe effects of the disease itself.

Secondly, | raise the question to the experts on
t he panel as to whether both Thi azi des need to be studi ed
at this time, whether they are both priorities. | know
that Dr. Geen had made sonme comments about di stingui shing
the indications and the priority for Chlorothiazide and
Hydr ochl or ot hi azi de, so that woul d be another issue that |
woul d want to nention.

Finally, of course, being a neonatal ogist, |
have to make sone remarks about the newborn. Certainly,
protein binding for these conpounds is variable, and
certainly that has to be taken into consideration in
| ooki ng at issues such as jaundice in the newborn.

So those are ny renarKks.

DR. WARD: Dr. Pursley?

FDA Revi ew of Chl orot hi azi de
Dr. DeVayne M Pursl ey

DR PURSLEY: For full disclosure, ny nane is

DeVWayne. |'m al so a neonat al ogi st.
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DR. WARD: And neonatology is well represented
around the table here.

[ Laught er. ]

DR. PURSLEY: | would comment that | would
hazard a guess that the use of Chlorothiazide is actually
qui te preval ent anong neonatal intensive care units around
the country and probably not for this indication. | don't
recall that | have ever used a diuretic as an anti -
hypertensive in an acute setting. However, it is used
quite comonly for babies with bronchopul nonary dyspl asi a.

In fact, it is probably one of the nbst common
medi cati ons which we discharge infants with chronic |ung
di sease

| think that the experience in Boston, at |east
inthis case, is simlar to the experiences of other N CUs
around the country. W are using it quite a bit in our
NI CUs.

DR. CRYLACK: | agree, and certainly in our
di scussions prior to this neeting, we were tal king about
its use in BPD, but alas, the indication is hypertension
so we couldn't get our teeth into the BPD issue.

Open Di scussi on
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DR. WARD: Jeff.

DR. BLUVER: | think that both Thiazides raise
an interesting paradox here. First of all, | think
despite the increase in utilization and really
t hought f ul ness about the use of Thiazides in adult
patients with hypertension, | think | want to echo what
was said. W virtually have no experience using Thi azi des
for hypertension in children. Wen we use Thi azides, it
is as a diuretic.

So the whol e i ssue of pharmacoki netics,
phar macodynam cs, and whether these are effective as
hypertensives for the kids that we see with hypertension
remains open. | think that that underscores the potential
i mportance here of | ooking at one or the other of these
dr ugs.

| think the other issue is that with the
guestions that are raised by Thiazides and the | arge
utilization of themin the neonatal intensive care unit
and as an adjunct to loop diuretics, it probably does need
to be consi dered.

So | think this is an area that | woul d suggest

we don't just put aside, but | do think in terns of
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siloing the indications we probably need to think about
t hem and then | ook at them agai n.
DR. WARD: Tom would you conment on the
cal cium spearing action in the neonate? Do we really have
data that denonstrate that?
DR. GREEN. | hate to nake a coment with al

t he neonatol ogists in the room because |I'm not one of

t hem

[ Laughter.]

DR. CGREEN: But ny inpression is -- please
comment -- that it looks |ike there is adequate data on

prevention or even resolution of calcinosis and cal ci um
excretion when Thiazide is used either alone or in
conbination with |oop diuretics.

So, please, any conments?

DR. LAWESS: Yes. | nean, | did one year in a
nephrol ogy fellowship, so |I'mhalf-representative of that.

[ Laught er. ]

DR. WARD: You are the collecting duct.

DR. LASKY: Just one ki dney.

DR. LAWESS: One kidney, that's right.

[ Laughter.]
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DR. LAWESS: W actually never used Thi azi des
for the hypocal cemc effect -- | nean, the cal cium
spearing effect in the kidneys. | forget the Thiazide
t hat was used, but it was not Chlorothiazide per se.
There was a third type of Thiazide, but | forget the nane
of it. It wasn't as strong of a cal ciumspearing effect.

So if you have sonebody wi th hypocal cem a, Chl orothi azide
actually wouldn't be the Thiazide you would go to.

DR. GREEN. Well, | could just ask the
neonat ol ogi sts here, especially when we are dealing with
prioritizing drugs and only being able to choose sone of
the indications here, ny inpression -- again, this is
doing a reality check here -- is that the val ue of
Chl or ot hi azi de as opposed to Hydrochlorothiazide is it has
an intravenous fornul ation.

So, in the period when you are still using IVs
and so forth you have Chlorothi azi de, but when you are
switching to an oral agent, are you using
Hydr ochl or ot hi azi de exclusively, or is there a reason to
choose anot her Thi azi de ot her than Hydrochl orot hi azi de
when going for the |onger termoral outpatient use?

PARTI Cl PANT: W woul d virtually always switch
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to Hydrochl orot hi azide, but | couldn't agree nore, we
woul d never use this for its anti-hypertensive effect.

DR. WARD: How does that inpact our task here
today, in that it was |abeled for hypertension?

PARTI CI PANT: | was going to cone around to
that. | was going to transfer the response to that aspect
to Dr. Mathis and Dr. Mattison here and |l et them discuss
t hat .

DR MATHIS: | think if you | ook back to our
first list that came out, you will see a significant
nunber of anti-diuretics for BPD. 1In response to this,
Nl CHD and FDA really devel oped a working group spearheaded
by Dr. G acoia that | ooked at this indication

One of the problens that we have is just the
probl em of studying BPD: how do we define it; how do we
define inprovenent. So part of the problemwth
devel opi ng drugs for this indication is the [ack of
clarity in defining this indication and inprovenent in
this indication. That is probably sonething that we are
going to need to address prior to being able to devel op
drugs for that indication, but we would like to | ook at

themultimately because we do know that that is a primry
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use.

DR. WARD: | think that Chlorothiazide has
reached this list with this indication based on the
extrapol ation fromadul ts al nost purely.

DR. MATH S: Let nme just rem nd people, we have
t hese booklets. These were sent out to peopl e beforehand.

The American Heart Associ ation suggested
Hydr ochl or ot hi azi de occasionally used as a diuretic in
CHF. They have about eight drugs. It is a one-page
comment, so we don't have nore information

One of the things | think we could do in the
comng years if we don't feel satisfied here, is ask
people to provide nore information. That is not very nuch
to go on.

Al so, the Anerican Society of Pediatric
Nephrol ogy included Chlorothiazide in its list. They have
listed quite a few drugs, so they wouldn't have hel ped us
prioritize. They |isted about 30 drugs to | ook at, but
just to keep this in mnd that there were many paths to
get to this |ist.

PARTI Cl PANT: The other thing, if either Al an
Shapiro or Dr. Rodriguez would like to coment on sone of
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t he Thi azi des, too, for hypertension?

DR WARD: Could | defer that? Let's go ahead
and di scuss the Hydrochl orot hiazide, and then we will keep
this discussion on both, since they really are
representative of the same cl ass.

Go ahead and do Hydrochl orot hi azi de.

Review 3. Of-Patent Drugs (conti nued)

Revi ew of Hydrochl or ot hi azi de
Dr. Thomas P. G een

DR. GCREEN: Ditto for what | said about
everyt hing el se about Chlorothiazide. Again, the
indication that is listed here is Hydrochl orothi azi de for
hypertension. The nmechanismis expected to be virtually
identical to that of Chlorothiazide. It is only available
in an oral formulation.

As contrasted with Chlorothiazide, there is a
reasonable literature in the recent literature and the
data that was sent al ong on Hydrochl orothiazide, | think
representing its nore wi despread use for severa
i ndi cati ons.

It is used as an adjunctive therapy in the
treatnment of hypertension, and it is used sonmewhat, |
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think, wthout a lot of data in the literature about the
same indications that we tal ked about before for
generalized disorders of edema causing the naturally
diuretic effects.

However, a lot of the literature that has been
around for the last 10 years deals with the use of
Hydr ochl or ot hi azi de for a nunber of other disorders in
which, in ny view, the thinking about this, the value of
further study of this drug, would carry over to a | ot of
ot her and essentially orphan indications.

Di sorders that lead to increased cal ci um
excretion in the urine, such as renal hypophosphatem a and
ot her genetic disorders that | ead to hypocal cema, are
pretty widely treated wth Hydrochl orothi azi de and used
for a long period of time and used beginning in early
chi | dhood.

In addition, disorders of nephrogenic diabetes
i nsi pi dus where not dealing with a cal ciumexcretion
caused sonme changes in the renal handling of salt and
wat er and thereby inproved patients' |ong-term water
bal ance, and have been shown to inprove their |ong-term
growm h and general health.
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So while those are really orphan indications
affecting a very small nunber of patients,
Hydrochl orot hi azide is used in those several circunstances
and | think therefore has w de inpact.

Probably back on task, | think the real reason
we are asked to | ook at Hydrochl orothiazide has to do with
its use in the nore common disorders. | guess no
additional comrents, or | wll carry over the conments
that | nmade about Chlorothiazide in terns of the rather
paucity of studies in children. On the other hand, the
perception of relatively w de therapeutic index and
safety, except for the direct knowabl e di sorders of

deranged fluid and el ectrol yte inbal ance.

So here, | would rate it sonewhat higher,
probably nore -- and maybe this is not legitimte in terns
of our task -- but nore on the kind of carryover val ue of

t he know edge to many other children with a variety of

di sorders for which there otherw se woul dn't be therapy.
DR. WARD: Thank you.
DR. STILES: Yes.
Al an, do you want to provide secondary revi ew?
Secondary Revi ew of Hydrochl orot hi azi de
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Dr. Alan D. Stiles

DR STILES: Not a neonatal ogi st conment this
time. | think the other really inportant reason to
consider this drug around anti-hypertensity cases is the
obesity epidemc. W are clearly beginning to use this
drug very frequently on nultiple age children, where
before, that was unlikely to be an indication that would
be pulled out. As it is in adults, it is the first-line
anti-hypertensive often pulled out of the hat with these
chil dren who have al so type Il diabetes and ot her issues.

So in ny opinion, that raises this to a nuch
hi gher | evel of concern, taking everything else. There is
a gigantic literature here about cal ci umexcretion and
other things. There is not nuch literature about the use
of this drug as an anti-hypertensity control.

DR. WARD: Actually, Larry, do you want to go
ahead and comment fromthe FDA? | want to hear about the
frequency of use for hypertension and obesity.

FDA Revi ew of Hydrochl or ot hi azi de
Dr. John Al exander

DR J. ALEXANDER | think it was an excellent

comment. We definitely need to be aware of that. Just a
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few addi ti onal commrents.

As far as the literature with regard to HCTZ, it

has been used or studied in conbination with other drugs.
So that is sonmething we can be aware of in ternms of
usage.

Secondly, as far as the calcem a i ssue, one
reassuring study | canme across was that although it did
decrease the cal ciumexcretion in the urine, it did not
decrease bone mneral density in non-anbul atory children.

This was a group of children with mld malignancy. So
that is reassuring in terns a positive sense in terns of
its usage.

Also, in ternms of other drug interactions, if it
is used concurrently with Dopamine in certainly critically
i1l patients, it may in fact increase the diuretic effect
of the Dopam ne, or vice versa. Dopamne mght affect the
diuretic effect of the Hydrochl orothiazide. So needl ess
to say, there are a nunber of drug interaction issues that
will need to be taken into consideration.

It is mentioned in the fourth report as being
one of the drugs being considered for usage in
hypertensive chil dren.
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FDA Revi ew of Hydrochl orot hi azi de

Dr. Alan M Shapiro

DR SHAPIRO I'mDr. Alan Shapiro. [|I'mfrom
the Division of Pediatric Drug Developnment. |'malso one
of these people with one kidney. I'mprimarily an

i nfectious di sease specialist, but I have al so spend sone
time in pediatric nephrology in sone training.

| wanted to echo Dr. Stiles' comments about the
use of the Thiazides. Right now, at this point, nost of
t he drugs that have been studied for hypertension in
chil dren have been the newer drugs, which have been nanely
the ASE inhibitors. Yet the ol der category of drugs, as
we know in the adults, have a ot of efficacy, and it is
considered first-1line.

When you | ook at the Joint National Conmttee
Report No. 7, they pick out Thiazides as being the first
choice or first line for sonmeone who has what we woul d say
stage one hypertension, which the fourth report has al so
treated with the sanme category in kids.

We are seeing |larger anounts of hypertension due
to the obesity and due other causes that we are not
conpletely aware of, and |I think the point about studying
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t hese drugs, and specifically the Thiazides, we need to
know what are good agents to work with these kids.

Al'l the studies that have been done with anti-
hypertensi ves | ook at the bl ood pressure | owering over a
short period of time. W have no clue about the clinical
end effects of putting kids on anti-hypertensives for a
| ong period of tinme, whether it is going to change their
cardi ac damage, kidney, retinal disease, a |lot of the
things we think we see in adults.

Yet we al so don't have any clue, |ooking at the
hypertensi on versus the treatnent, whether there are | ong-
termeffects on growth and devel opnent.

So I would be one in support of putting the
Thi azi des higher up on priority, because we need to know
this information.

Open Di scussi on

DR. LAWESS: | think that if you link this,
part of the study is a link towards an obesity managenent
programand it is part of the obesity managenent --
obesity is going to be a major national priority -- then,
yes, you have to get the dosing of what is the effective

dose to use. You can't base it on weight in obese kids
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for the long term You just can't do that.

If it is not linked to that, if there are going
to be recommendati ons for obesity managenent and this is
going to be out there, you have to study it. You have to
link it together and not |eave it open. |If it is not
going to be done, you can still have it a |ower priority.

DR. SHAPIRO | | ooked over this fourth report
quite well, and I know that they have a stage managenent
for the kids with pre-hypertension, those with stage one,
and those with stage 2, which essentially very closely
parallel what is in the adults. For a kid who has stage
two hypertension, they are put on anti-hypertensives.

Like | said, we are still running into the fact
we don't know these anti-hypertensives very well, and we
are just picking what we are famliar, because the ASE
inhibitors were newer. You could apply exclusivity to
them and they could get a benefit for study. The ol der
drugs do not have that benefit, and that is where we cone
in.

DR WARD: Yes.

DR. KARKOWBKY: There are two issues | would

like to raise. The first issue is that diuretics are a
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very effective drug in adults for African Americans, in
contradi stinction to the ASE NARBs, which are not
particul arly good. Depending upon your target popul ation.
that m ght be a useful reason to increase the priority.

Second of all, the appreciation for the dose of
the diuretic has markedly changed over the | ast decade.
Peopl e were overdosed in the past, and the toxicity was
mar kedl y i ncreased because of that. Even if you know t hat
the drug does work, does anybody have any idea what dose
to use in kids, okay. Is it worth that anount of work to
better define what is a cheap and useful drug in a
popul ation that m ght need it.

DR. WARD: O her comments?

Yes.

DR ZITO | just was going to offer the
observation that if one were to | ook at the history of
Thi azi des over the |ast 30 years, there probably has been
a significantly greater utilization of
Hydr ochl or ot hi azi de, whi ch woul d argue then that the
saf ety database woul d be significantly better for that
drug than the other. It mght help nake the case for it.

DR. SNODGRASS: Yes, a couple of short comments.
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One is, if there were an IV formul ati on of
Hydr ochl or ot hi azi de, woul d you have any reason to use
Chl or ot hi azi de? Just sonething to think about.

The other is, wth the dose issue, there is data
fromadults that six nonths after stopping
Hydrochl orot hi azide in adults, you still have an anti -
hypertension effect the precapillary arterial resistance
sites. So there are a |lot of unanswered issues about
those |l ong-term effects.

DR GROGG Fromthe general pediatric side of
things, | would like to recognize Dr. George G acoia. He
has been one of ny nentors in the past. GCeorge, good to
see you.

From general pediatrics, really, do we utilize
Hydr ochl or ot hi azi de for hypertensi on, because it is al nost
al ways used for hypocalcem a treatnent in children, and
ki dney stones and those kinds of things.

DR. WARD: In which patient population? Are you
tal ki ng about children with nyel onmeni ngocel e i ncunbency?

DR GROGG Just in general. If they are
passing RBCs in the urine and it turns out that it is a
cal cium probl em nost of these kids with one mlligram per
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kil o of HydroDl URI L.

DR. WARD: Rose.

DRR HGANS: |I'mRose Higgins. |I'ma
neonat al ogi st from the Pregnancy and Peri natol ogy Branch.

Can you guys hear ne?

PARTI Cl PANT:  Yes.

DR HGANS: W did have a newborn drug
devel opnment initiative which occurred | ast March, and
there were many experts from around the country that
participated in that. One of the working groups was
focused on bronchopul nonary dyspl asia, and these issues of
t he Thiazide diuretics canme up markedly.

The problemw th determ ning growth and
neur odevel opnental outcome in children with BPDis that it
is so confounded by all the other factors that are going
on in the nursery, and | think that is why this was noved
forward for the hypertension as opposed to the BPD
indication in order to get information for |abeling.

PARTI Cl PANT: | can see exactly -- I'ma
neonat al ogi st as well -- how that woul d have come about,
but I think the reality is, inthe NNCUin the acute care
setting, we very seldomwould reach for a Thiazide as our
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first-line treatnment for hypertension, as opposed to the
treatment of BPD. At least in our unit in our area in the
west, many of these kids go home on |long-termtreatnment
and we really have very little information about

el ectrolyte inbal ance efficacy and al so adverse effects.

DR WARD: Yes.

DR. CGROGG Just a final comment fromme is that
you al so need to nonitor the electrolytes initially, and
that may increase the cost.

DR. WARD: Yes, there is no doubt about it.

kay. Oher comments?

[ No response. ]

DR. WVARD: | will try to get the order correct
this tine.

Shoul d we go to Acetyl cysteine for Acetam nophen
poi soni ng.

Dr. Berqui st.

Revi ew of Acetyl cysteine
Dr. WIlliamE. Berqui st

DR. BERQUI ST: Again, | want to thank you for
inviting ne. M bias is frompediatric |iver transplant
and pediatric TDI, so | guess I'mthe only one. 1'malso
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bi ased towards the San Francisco G ants.

[ Laught er. ]

DR. BERQUIST: | wanted to use ny tinme to have a
little bit -- [off mc].

DR. WARD: Could you nove the mc down a little
bit cl oser?

DR. BERQUI ST: kay, thank you.

So, Acetylcysteine is actually a precursor to
Cysteine, which is necessary for -- [off mc.] The charge
was to | ook at Acetyl cysteine and Tyl enol overdosage
poi soni ng.

So | think that the main reason for this is
because Acet am nophen toxicity and poisoning is probably
one of the nobst conmon overdoses that one runs into.

Acetyl cysteine is actually a fairly old drug because it
has been around and studi ed, as a nunber of these, in the
'60s and ' 70s, and fromthat canme the guidelines that have
been drawn up and have been fairly well established. So
much of the use of it has been previously established and
the application to children has been utilized.

There have been some controversi es about the use
of it in particularly Chinese formnulation versus the world
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formulation. 1In the United States, primarily the world
formul ation is used.

DR. WARD: Let's just pause a second. Do you
want to go ahead and bring that file up?

[ Power Poi nt presentation. ]

DR. BERQUI ST: So one of the major issues with
it are the side effects inits use. So one runs into a
fairly substantial proportion of the children having
probl ems with nausea, as well as adults. So this is the
structure.

Agai n, Acetam nophen is only about 5 percent.
So this is Acetam nophen, and it is converted to the
sul fate of the glutathione. About 5 percent is detoxified
t hr ough gl ut at hi one or conjugated, and this | eaves a snal
percent which is down at the bottom-- [off mc] which is
really the pre-form which is damage.

This is another slide which shows that nost of
it is really excreted, but you have gl utathione depletion
whi ch ends up resulting in hepatocellular necrosis.

So one gives the Acetylcysteine to provide the
cysteine for glutathione. This is where this -- [off mc]
is vitally used, again established predom nantly in
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adults, with the |level of Acetam nophen in the bl ood
gui di ng whet her or not there would be hepatic toxicity.

Now, | mght rem nd you that, again, in adults,
nost of this is froman attenpted suicide. In children,
they may be getting toxic doses over a period of tine.
These are the three forns of treatnent. There is a 72-
hour PO, a 20-hour 1V, and a 48-hour |V reginen.

The |l abeling is such for pediatric patients that
there is only one study, and that is actually in newborns,
| ooking at the 1V infusion of Acetylcysteine, but there
are really no controlled studies in pediatric patients.

One does not find any random zed control studies
because this is a fairly well established treatnent. The
only other option is what | do, liver transplant.

[ Laught er. ]

DR WARD: It is a tough control group.

DR. BERQUIST: It is a tough control group.

| think the major issue here is the warnings of
t he anaphyl axis and the actions especially in 1V, as well
as the other adverse effects in the world, but these are
the issues that apply. | think probably that this is a
common problemthat you have this toxicity, but really, it
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is the only major treatnent.

This was an open | abel study which was done by
Perry and Shannon | ooking at the toxicity. Again, this
reenphasi zes that if you give the nedication within 10
hours of ingestion that it is very effective, as conpared
to those who aren't getting it.

This study is acute Acetam nophen poisoning in
children. Kids are not just little adults. This was a
singl e case report recently from Chicago where this child
had a very high level, a five-hour level, 863 m crograns a
mlliliter, and the point was this child did very well
wi th henodi al ysis and Acetyl cysteine therapy. Their case
represented the | argest reported ingestion under 18 nonths
who recover ed.

This particular study was the one out of all the
slew of articles which really | ooked at sort of a neta-
anal ysis of what studies were available. It was from
Buckley [ph.] | think that they are from New Zeal and.
They conpi |l ed over 900-sone cases | ooking at outcone of IV
versus oral and basically showing that they were fully
effective in terns of the outcone.

These actually are the only studies that they do
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conpare, |looking at the treatnent delay and outcone with
the IV versus the oral. They did a conparison of with and
wi t hout hepatotoxicity, again showing that |ate
presentation and high-risk concentrati on were maj or
factors, especially the delay in receiving Acetyl cysteine.

So their conclusion in these 981 occasions is
that the differences probably are factual and relate to an
appropriate subgroup analysis. A shorter hospital stay,
patient and doctor community, and concerns over the
reduction of bioavailability nmake intravenous preferable,
but really, the differences are not really substantial.

So these are the adverse reactions. Again, they
are usual ly manageabl e, but they represent about 60
percent or so of cases. Again, this particular paper
| ooked at risk factors for adverse reactions to
Acetyl cysteine, and their conclusion was the major risk
was in asthmatics. Again, nost of these reactions can be
managed very successfully.

This particular paper points out that one of the
problems we run into in infants and children is that they
may be given multiple doses rather than a single |arge
dose of Acetam nophen. So they may accumnul ate a hi gher
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dose and therefore trying to use it in those particul ar
cases may not be appropriate. They devised a
recomendation that you really | ook for hepatic injury.
Those are certainly going to be your highest-risk
patients.

So as | reviewed it, the nunber of cases that we
see actually in infants with Acetam nophen poi soni ng where
it really causes a problemis actually very few. In ny
experience, we actually did a three-center study, and nost
of our patients are easily nmanaged with Acetyl cystei ne,
either oral or 1V, and we haven't had to do transplants
except for in those particular cases where it was very
del ayed and where there were other drugs. So that pretty
much mrrors what you see in the adult group

So | think ny ranking for studying this, at

| east for Acetam nophen toxicity, because it is not that

common except for adol escents -- and there | think the
data is such that you can pretty much use adult data -- is
that | didn't see a big role for further studies. | think

| gave it a score of three.
VWhat | did think is that in our area of dealing
with acute liver toxicity, increasingly Acetyl cysteine as
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a scavenger and to hel p scavenger free radicals to help
the Iiver recover is nore prevalent. For exanple, in
neonatal iron storage disease, we are seeing a nunber of
infants who have an iron overload, and in that particular
case, that has been used. It may prevent |iver
transplantation. That is kind of a focused area.

You have a drug that is not going to be used in
a very large nunber of individuals, at |east not the way
it is currently, and | think that there is a role in the
future to study this, because in the area of acute liver
failure, we do need other treatnent protocols to kind of
hel p get these kids through that and hopefully get the
l[iver to recover. So that was ny only concern, is we
m ght shift the focus towards that.

So, thank you.

DR. WARD: Ckay. Ton?

Secondary Revi ew of Acetyl cysteine
Dr. Thomas P. Green

DR. GREEN. Well, | really have pretty much the
same comments as Dr. Berquist. Maybe just alittle
summary of nmy own thoughts about it is that | was struck

in looking at the literature provided about this
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di screpancy between the recommendation for |V use outside
this country and the recommendation for oral use within
this country of Acetylcysteine for Acetam nophen

poi soni ng.

| guess those of us that are insecure about so
many things that the insecurity about giving an oral
nmedi cation in a nauseated, vomting child who has a very
high risk for potentially fatal outcome of the underlying
poi soning, |I'mpretty insecure about that. | think
translates in other people's insecurities to |long | engths
of stay and just a feeling of not giving the best therapy
for the child.

So that, in ny view, the ability to study this
drug and its allay of sonme of the concerns about the
toxicity or the incidence of side effects of the IV
preparation would be fairly useful and, in addition, in
devel opi ng bioavailability information. So one could
actual ly, perhaps, study better the oral nedication and
t hereby be nore confident about its use, even though
acknow edge that the literature does show pretty simlar
out cones.

So that's where | cone down.

PERFORMANCE REPORTI NG
Phone: 301.871.0010 Toll Free: 877.871.0010




10

11

12

13

14

15

16

17,

18

19

20

21

22

97

DR WARD: Dr. MCune.
FDA Revi ew of Acetyl cysteine
Dr. Susan McCune

DR MCUNE: | can't add to Dr. Berquist's
wonder ful summary about this drug except to add that there
are no adequate and well controlled studies docunented in
the label, which is a problemin that the PK information
is only in 500-granmers. W try so hard to get studies in
500-grammers, and it is interesting that this was the one
t hat we have.

[ Laught er. ]

DR. McCUNE: Speaking of BPD and those issues.

| think two of the interesting conditions that
you tal ked about are, one, the chronic use and toxicity
associated with that that has not been very adequately
studied; and then, at clinicaltrials.gov right now, there
is an adult study ongoing for acute |iver disease not
associ ated with Acetam nophen toxicity. So | think to
then expand that into the pediatric popul ati on woul d be
excel | ent.

Open Di scussi on
DR LOPEZ: W nane is Lolita Lopez, nedical
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officer fromd@. | only have one coment to nmake, and
that is to let you know that in the label it is stated
that the elimnation half-life for Acetylcysteine is

| onger in newborns, about 11 hours, conpared to that in
adults, which is 5.5 hours.

The PK information is not available in other age
groups. So we have the adults and the tiny babies.

DR. WARD: Could I ask you both, and FDA as
well, to coment upon the toxicity? | was struck with the
New Zeal and study that showed, out of 900 patients, |
believe, there were two or three with hypotension. As a
neonat al ogi st, my inpression of the literature was that
hypot ension with intravenous therapy was nore comon than
that and was actually a significant issue.

PARTI Cl PANT: Well, again, | think these
particul ar patients are at risk for hypotension anyway
with liver failure, so you have kind of a rough set to
wor k wi t h.

DR WARD: Is there nerit in a study that
eval uates intravenous versus oral therapy? It sounds like
you woul d say yes.

DR. GREEN. Yes, absolutely. Again, devel oping
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t he bioavailability information mght |lead to nore
confidence in the oral form therefore the shorter |engths
of stay, | guess, elimnating the IV use.

DR. SNODGRASS: W probably treat about 100 a
year, adults nostly, with this, and the IV has cone out
recently. O course, it is nore expensive.

If you |l ook at the oral use, 80, 90 percent or
nore, what you absorb early is going to go through the
poor vein. So you get about 60, 70 percent oral at |east
absorption, and that is really markedly decreased for
oral .

In the first 10,000 cases in the United States
in the Acetam nophen trial orally, there was not one case
of anaphylaxis. In the first 25 1V when it was given
rapid bolus in the UK , very rapid, probably disrupting
sul hydra [ph] bonds and plasma proteins, they had a case
of anaphylaxis. So I think that is one issue about the
IV, is the sl owness of the use.

The other is, if you have a six-fold difference,
if it issix liters per mnute output in an adult and it
is one liter per mnute going to the Iiver when you give
it inlV, then only a portion of the IVis hitting the
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liver. So you see your end of the curve won't show you
what is getting into the liver fromthe oral. That is why
the oral works so well, even though they vomt. They
actually absorb it. It snells awful. It is rotten eggs.

So | think these are issues to be addressed, and
they are inportant issues. | think the extension of this
into the liver prevention areas or treatnent areas beyond
Acet am nophen, pediatric nephrol ogy has sone literature
about interstitial nephritis. | know | have been called
by nephrol ogi sts about the dosing, as well as other
I Ssues.

So | think there are other uses for this down
the road, and the IV will have a real place. It is
defining what those issues are.

PARTI Cl PANT: | think the portal circulation is
certainly a pertinent issue with respect to the
bi oavail ability.

DR. BLUVER | guess we need to keep two things
in mnd. First of all, with respect to the
phar macoki netics, there hasn't been any |ink between
phar macoki neti cs and pharnmacodynam cs with this drug. So
having that data I'mnot sure is going to help us a whole
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lot. | nmean, it is probably easy to get, but it is not
going to be as useful in determning the effectiveness or
safety of the drug.

| think, to echo sone of Bill's comments, the
i kelihood of significant toxicity in young children is
really very, very small. | think that the literature that
I"'mfamliar with would show that with exposures under 300
mlligrans per kilo in children under 16 to have
significant hepatotoxicity, you really have a very rare
pr obl em

So I think we have to just keep those things in
mnd as we | ook toward this. Qur experience in the |ICU as
well is that the oral is actually very well tolerated
The kids that do vomit respond fairly well to
Noandanzitron [ph] or a drug like that, and then tolerate
the medication. There are at |east theoretical reasons
why the oral formulation mght be better, but | think at
the end of the day, after the 20-hour reginmen or the
couple of days it takes you to give the oral reginen, you
won't see anything in our patients.

So | just think we have to weigh all those
things. | nean, there is a great desire to get data. |

PERFORMANCE REPORTI NG
Phone: 301.871.0010 Toll Free: 877.871.0010




10

11

12

13

14

15

16

17,

18

19

20

21

22

102

think the future for Acetylcysteine is in other areas, and
the other area, | think, is in terns of end organ
protection and things |like that, where there may actually
be sone good PK/PD nodels that could be devel oped. That
may be a nore inportant indication.

DR. WARD: Yes, Stan.

DR. CGROGG  Good old Muco Mst. Those of us old
enough to renenber, they used it in the nebulizer, and the
snmell, and it actually nmade the asthma worse rather than
better, but we didn't realize that.

Wiere | see its use is in the 18-nonth to three-
year-old that Tylenol is the nunber one ingested overdosed
or accidentally ingested nedication in pediatric use. So
| would Iike to see sone nore studies. | was surprised it
hadn't been approved, because that is what we reach for
imediately if we see a child with an overdose of Tyl enol.

| would i ke to see sone studies on the safety and its
use.

It has to be used somewhat not know ng what type
of plasma val ues you may get if charcoal is already in the
stomach, too. You tend to give charcoal imediately for
any type of overdose.
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DR. WARD: \Wayne.

DR. SNODGRASS: The charcoal data was sone years
ago. It doesn't bind it very nmuch, so that is not nuch of
an issue for that particul ar aspect.

DR. WARD: That is charcoal binding and
Acet yl cyst ei ne?

DR. SNODGRASS: Right.

PARTI Cl PANT: That does not affect it, so it
still works.

DR WARD: Steve.

DR. LAWESS: | have a question for Dr. Bl uner.

| was struck by your comment about the pharnacokinetics
and essentially the discordance there with this drug in
particular. |If you are calling for studies for that and
that is a discordance, and given the idea that you have no
ot her option, you don't give the option as liver
transpl ant .

DR. WARD: Right.

DR. LAWESS: Doing studies onit, if you are
starting to conpare it to other drugs in terns of
prioritization, I"'mtrying to find out a real reason to
highly prioritize the drug to study. Wat is the end
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goal ? | mean, would you put sonmebody in a study where the
end point may be liver transplantation?

DR. BLUVER | think the ethics of that are
| acki ng, so.

[ Laught er. ]

DR. LAWESS: W are in Anmerica.

DR BLUVER | think the real issue is whether
Acetyl cysteine at this point in time can be used safely
and effective for Acetam nophen overdose or for oxidative
protection with what we understand about it now, or
whet her our use and children's health will be inproved by
further study. That, | think, is really the issue. This
is not on the list for placebo control trials.

DR. WARD: Any ot her comments or di scussion?

[ No response. ]

DR WARD: If not, let nme just rem nd you, check
your forns.

W will take a break. As Dr. Al exander pointed
out, we are ahead of tine. Wy don't we resune about
10:45. 1'll look to the boss. kay.

[ Laught er. ]

DR WARD: All right, 10:45.
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[ Break. ]

Revi ew of O oni di ne
Dr. Julie Magno Zito

[ Power Poi nt presentation. ]

DR ZITG I'mreally delighted to be here. |
wish | were better prepared. The events of the |last two
weeks have been incredible, with the FDA' s announcenent of
the Bl ack Box and child psychiatry is just in a frenzy out
t here about what are we going to do, what sort of
nonitoring, and so on. So | have been listening to a | ot
of that at your annual neeting for nunerous things |ast
week.

| have two approaches to what | would like to do
here. First, | would Iike to show you sone enpirical data
that, thanks to Dr. Lasky and Dr. Mattison, we at the
University of Maryland -- and | want to acknow edge ny
col | eagues, two of them who have hel ped work on data
anal ysis are here in the audience: Dr. Dan Safer, who is
in child psychiatry and nore or | ess knows whatever |
know, and then Mecale Menis is the research assistant.

|"mjust going to say two things to rem nd
oursel ves of what our task is. One is to focus on the
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val ue of funding and conducting additional studies, and

t hen, secondly, to think of what scientific questions and
what types of study designs we would like to do to advance
t he science.

So let's nmove now to the question of what is the
story on Conidine. The information you gave nme nenti oned
autismand ADHD, and | think somewhere else that | saw
hypertensi on, as diagnoses that you were interested in.

The Metawor ks people did a huge printout. It is
enornmous and is quite a potpourri of uses of C onidine
across all varieties, including surgical, sedation,
insommia, and so on. I'mreally going to stay much nore
narrow y focused on the nmental health-related issues.

| have a Md Atlantic Medicaid State Database on
which 1'mgoing to show you sone utilization. Everybody
knows C oni di ne and Guanfaci ne are exanpl es of drugs that
are in the category of al pha-agonists. They pretty nuch
have had very, very little pediatric use until recent
years.

The first reports of Conidine use for nental
heal th problenms cane, | think, with Mchael Hunt's paper
around 1988. Beginning in the early '90s, all the curves
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t hat we have shown in | ooking at trend usage, there is
this huge increase in use of all psychotropics virtually,
with the exception of narcoleptics, lithium and sonme of
the drugs that are nastier and reserved for nore severe
situations. But this group of drugs went from nothing
into sonething on the charts.

The other point is really just these two
exanpl es that | know about that get any usage in nental
heal th, and the second thing to say is that nost of it
represents the use of Clonidine and then, to a smaller
extent, Guanfacine. That is sort of the way that they
appear in the literature, and that is the use.

If we were to look at the children zero to 17 --
so |l ook at the |ast set of bars on the table -- you can
see that the use of an al pha-agonist runs with stinul ant
use. That is to say that sonme proportion of children that
receive the stinulant are al so now receiving an al pha-
agoni st to deal with sone of the problens with sleep, the
i nsomi a problens that occur in the evening. There is
possi bly, also, a small nunber of themthat get C onidine
alone, but | think that group is much smaller.

Then if we split it out by age group, | would

PERFORMANCE REPORTI NG
Phone: 301.871.0010 Toll Free: 877.871.0010




10

11

12

13

14

15

16

17,

18

19

20

21

22

108

make the argunment that we are not |ooking at the
occurrence of hypertension. There is no diagnostic
information on the slide, so I"'mmaking it all up as we go
along here. But if you | ook by age group, you can nake
the case that since stinmulant use really takes off

begi nning with the school -age kids, that pattern is pretty
consi stent with use for ADHD

That is, again, just showi ng you that nost of it
is C onidine.

Now, the nice thing about the Medicaid data set
is that we have a variabl e that nobody else in
commercially insured popul ati ons and HM3>s has, which is
very subm ssive, although that may be changing. | don't
know, maybe HMOs are starting to do that.

There are very pronounced differences in the use
of psychotropi c nedications according to race/ethnicity.
| think many of you who have been in treatnent service
delivery for many years woul d understand that we have a
problemin terns of getting and keeping people in
treatment for chronic conditions over tinme if they are
poor, under-educated, conme fromdifferent cultural

backgrounds, or have probl ens accessing servi ces.
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So all of those things probably contribute
particularly in the area of nental health, where there are
bi gger disparities and bi gger disagreenents around how we
handl e children with problens in hyperactivity, school
performance, getting along with their peers, aggression,
et cetera. So there is good reason, then, to understand
that nost of the usage is white, and we shoul d pay
attention to that.

In the gender use we al so have a bias, because
we all know that boys are badder than girls. So there
they are in nmuch | arger nunbers.

That's it for that part of the show The rest
of the story is that | just ran out of tinme to get al
that stuff on the task sheets into PowerPoint.

di scovered at 10:30 last night that, oh, | guess the
wor ksheet isn't going to work froma Wrd file, so it
shows you how tired | was.

| wll start my decision, and then we can work
backwards to sonme of the rationale.

So I'mon Task 1, the scoring sheet for
Cl oni di ne, or Catapres, which is the brand. The
i ndications are autismand ADHD, but there is actually a
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whol e range of neuropsych conditions. Anything that we
can't fix with everything el se we have in psychiatry,
there is a tendency to use what else is out there. That
is a nessy statenent, but it is areality. | have been
reading the literature for 25 years.

Cl oni dine came fromadult use in schizophrenia.
That is its root into child, which is really a pity
because it didn't work and it was shown to be a
consi derably nore dangerous drug.

You know what? | don't know how to do this.
"' mvery chal |l enged here. Maybe you can nove the screen
for ne.

My overall score is nine, so very high on
getting this drug on the list. The reason for
phar macoki neti cs and pharnmacodynam cs, | had nothing to
say. Basically, | really don't know | didn't see in the
l[iterature | reviewed any sort of detail or attention to
this, but the drug has been around a long tinme. Mecale,
it was marketed what, since? | forget. W ran down the
years. '80-sonething. No?

DR. WARD: Catapres as an anti-hypertensive was
avai lable in the ' 70s.
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DR ZITO Yes, the '70s, so it is even |onger.
So when you have that |ong an experience with a drug, it
i s undoubted that kinetics have been done at |least in
adults. Now, what that nmeans for us | have no idea.

The next category | can't see.

DR. WARD: Wy don't you just go ahead and read
fromthat |ist of criteria? | think we have all worked
t hrough them for our individual drugs, so | think we wll
be famliar with them

DR ZITO [|I'msorry.

DR. WARD: That's fine.

DR ZITG | was going to sit over there and
just doit. I'msorry.

So in ternms of efficacy information, there is
avai |l abl e data, and now |l wll go back to telling you
about studies of this drug. There are 10 studies that |
reviewed for these nental health purposes. So we did
about 10 studies on a whole range of nental health
condi ti ons.

Now |I' m back to where the neonatol ogi sts and
others were talking earlier, which are snmall-end, open
studi es, short-termuse, and very unconvincing results

PERFORMANCE REPORTI NG
Phone: 301.871.0010 Toll Free: 877.871.0010




10

11

12

13

14

15

16

17,

18

19

20

21

22

112

that would be easily driven by the enthusiasm of
investigators. So |I'mnot persuaded that the data are
very strong for things like autism There are two studies
that are both open. Even the investigator's abstract
reads with a feeling of equivocal findings.

In regard to the studies that deal with things
like Turrets, again they have a | arge advocacy group, a
research study group, so the end is larger, but a |lot of
[imtations in terns of design.

A large set of concerns about safety of
Clonidine in young children because of the devel opnental
potential for changes in the cardi ovascul ar system There
is also a very large concern around acci dental poisoning
and toxicities, which have been shown to be pretty
serious, and grow ng because the nunbers of utilizers in
the pediatric population is grow ng.

So the younger sib of the child who has started
on it is now able to go on the kitchen table and poi son
hi nsel f accidentally. So those are all big concerns and
sort of rationale for why we would want to know nore.

O course, it is not a hospitalization issue
except in cases like autismor very severely inpaired
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pervasi ve devel opnmental disorders, stuff like that. On
the other hand, it is a very large proportion. Fromny
figure, it would be legitimte to guess that there could
be as many as 700,000 children in a given year who get
exposure to C onidine.

O course, for sonme of themit is going to
becone a chronic condition because ADHD or whatever may
t hen nove on and coul d be a harbinger of other severe
mental health problens to cone.

The ot her thing we have | earned in studying
these is that it is not even likely that we could stop
with just a stinmulant and C oni di ne conbi nati on and say,
wow, there have been serious questions about that. There
was debate in the literature. FDA people were involved in
wonderi ng whether that was really a deadly conbi nation

The sort of general inpressionis, it is not a
deadly conbi nation unless you really nmess up and cone up
with a very conplex reginen in which all bets are off. So
hi gh-dose use of Clonidine with a high dose of
Met hyl pheni dat e woul d predi spose to that. Throwing in
ot her drugs that are known to really have serious

cardi ovascul ar effects, like the TCAs, would be a good way
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to find nortality.

So that's the story on the scoring. M general
comments around it are that it seens |like the trajectory
around nmental health is going in one particular direction,
and particularly because so nmuch of this usage occurs in
primary care, we need to give pediatricians and famly
practice doctors as nuch help as we can in assuring them
that we have a good literature about what they are using
and then eventually good clinical nonitoring that would go
along with it.

| don't know what else | need to say about it at
this point.

DR WARD: Dr. G ogg?

Secondary Revi ew of d oni dine
Dr. Stanley E. Grogg

DR. CROGG | will start off. 1'ma general
pedi atrician, and we feel like psychiatrists because we
are now forced, because of the inadequate supply of
psychiatrists, to | earn about these drugs. W see a |ot
of kids with ADHD

[ Pause. ]

DR. GROGG  Anyway, so we have a | arge
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anbul atory clinic in Tul sa, Cklahoma, for which we see a
| ot of ADHD kids. Because of the lack of pediatric
psychiatrists, we get to take care of these kids.

Just what is ADHD, so you know. |'mgoing to be
a boxing pronoter when I grow up. It is inmpulsivity,
i nattentiveness, and hyperactivity. Now, | don't think
anybody in this roomhas these conditions but our
associ ates do, so we have to work with themquite a bit.

First-line nedications at present, just trying
to figure out which nedications to go with with the kids,
are stimulants, the Ritalin conpounds, and the anphetam ne
and extra-anphetam ne conmpounds. W are the capital of
the world in nethanphetam ne in Gkl ahoma, so we are kind
of careful w th anphetam ne conpounds there.

A lot of non-stinmulants are now avail abl e.
Seventy to 80 percent of the kids will respond to
psychosti nul ant nedi cation, but there are a | ot of newer
medi cations, such as Strattera, that are available as a
non-stinul ant, and Well butrin, Effexor, some of the other
SSRIs. Catapres and Tenex are the drugs that are
avai lable for us to look at and try to decide which is
what indication or those kind of things. It is very
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difficult.

As was nentioned, Catapres, or Clonidine, is a
centrally-acting al pha-agonist used for hypertension in
the past. It has been shown to have central effects so
that it has been utilized for ADHD and sone ot her
psychi atric disorders, as alluded to by Dr. Zto.

Pl asma | evel s peak about three to five hours.
Thus, it is at least a PIDwth a half-life of 12 to 16
hours of PI D dosage, which makes it difficult if you are
just using it specifically for ADHD.

Safety and effectiveness bel ow the age of 12 has
not been established. Most of the studi es have been above
five years of age, and younger than that there are very
few studi es avail abl e.

It needs to be so heavily hydrated because of
t he drowsi ness and sedation, and this is where | have a
difficult tinme recomending it. |If you |ook at what | put
there, it is very confusing, and it is very confusing to
the PCP out there as to how they would utilize C onidine.

Not many PCP physicians who are overl oaded with ADHD ki ds
woul d probably utilize it because of its confusion. Three
to five mcrogranms per kilo per day PO div tid-qid dose.
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| just throwthis in here not for you to know how it is
utilized but how conplicated it is.

On the other end of the spectrum if the child
runs out, sonetines insurance only gives you a nonth's
supply and then forgets about it because they are ADHD or
the parents are ADHD, too. At the end of therapy, there
may not be enough nedicines to go through the weekend and
t hey can have a secondary w thdrawal type of synptom of
hypertension, a rebound effect of hypertension, so there
are sonme safety issues here.

Hypersensitivity to the drug class. You have to
use caution, since it is an adrenergic stinmulant, in
coronary artery di sease, cardiovascul ar disease in the
kids, or if they have liver function or renal function
[imtations. There are a lot of drug interactions.
won't list themall. | wll just show you there are a | ot
of drug interactions with this particular medication.

Adverse effects. The nunber one thing, and it
is what we use it for; a lot of us wll use
psychostinul ants such as Ritalin and then give them
Catapres at nighttime in order to help their sleep if they
have a history of insomia, and that is probably the
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nunber one of use of it with ADHD

So, the cost. It is not too expensive.

So, in conclusion, often used in conbination for
sedation for sleep with psychostinmulants rather than a
drug by itself. It is difficult in ny trade if you are
using it just for ADHD. There are many potential side
effects. There were three to four deaths reported back in
1999, and in the autopsies, it did not |ook |ike the drug
had actually caused those deaths, but there are sone
guestions about that.

You nust wi thdraw gradually, which is very
difficult in ADHD kids, because if they run out, they just
stop taking it.

So, 20 to 30 percent of the kids with ADHD do
not respond to psychostimnmul ants, and we need an
alternative drug. | would rather see Tenex, or Guanfacine
may be a better choice to | ook at rather than Catapres or
Clonidine. It is the same class, but it gives you a
| onger duration of action and sedation. M reconmendation
is to |l ook at sonething different.

Al though | gave it a score of 10, that is
because there are a |l ot of studies out there. Even though
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| gave it a score of 10, my recommendation is that this
drug and its indications be a low priority for future
listings and di scussions.

It seens to help nore for autism There were
only two studies that | could find. It seens to help nore
if you have nmental retardation associated with autism
which is usually not the case. There are too few studies.

The two that were present did not show a significant
efficacy, to ny mnd, to recomend that we | ook at it
further, so | recommend that this drug and indication
receive low priority for future listings and di scussions.

Wth that, it is tinme out, folks. Effects of
gas.

DR. WARD: All right. Wth that closing --

[ Laught er. ]

DR WARD: Let's see. FDA, Dr. MCune again.
You are on.

FDA Revi ew of C oni di ne
Dr. Susan McCune

DR MCUNE: | think Dr. Sheridan is going to
join ne.

It is tough to follow that.
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| think a ot of the issues have been brought
forward, and there could certainly be a |ot of discussion
about this drug. The use is extensive froma
neur ophar macol ogi ¢ perspective, but the | abel reflects
none of that. The |abel only reflects the anti-
hypertensi ve use of the drug.

| think it is also inportant to note that froma
basi ¢ science perspective, al pha-2 adrenergic receptor
subt ypes change dramatically in the brain during
development in rats, so | think that there is certainly a
need to |l ook at this over the course of devel opnent in
terns of responses to this drug.

| would |ike to reenphasize the fact that there
are significant safety effects that are worrisone,
especially the cardiac side effects. The accidental
overdose issue is not trivial now that this drug is being
used extensively off-label. There are a |ot of
opportunities for siblings to get a hold of this. There
are also reports of the patch version of this actually
bei ng associated with overdoses.

So | think that there is a substantial anmount of
use going on. There is no information in the |[abel, and |
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think that there are significant safety concerns that
woul d worry us.
FDA Revi ew of C oni di ne
Dr. Alan M Shapiro

DR. SHAPIRO | certainly agree with all that.
| think the two speakers have put out C onidine very
effectively for our consideration.

| woul d urge consideration for a high priority
for this drug sinply because it is being used extensively.

| am pedi atric neurol ogi st whose background is nostly in
epi l epsy, but | know anong ny fellow pediatric
neurol ogi sts and probably anong general pediatricians,
this is a nedication that tends to be used not only for
trying to cal mdown patients that require stinmulants and
can't sleep well, but also, in other developnmentally
di sabl ed children that need sonme form of sedation at night
in order to be able to settle down and sleep, Conidine is
of ten used.

As Dr. McCune has just pointed out, the nore it
is used, the nore the potential risks, particularly when
we go past specific pediatric safety data and we don't
have a specific preparation for pediatric which m ght be
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al so be considered. W rely on the parent to chop the
tablet in half and dissolve it, or whatever, putting it in
appl esauce, and so forth. There are nore and nore
problens if you have nmultiple caretakers for a child,
probl ems wi th accidental overdosing, and of course, the
younger sibling problem

Open Di scussi on

DR WARD: So there is no liquid formnmulation at
this point?

DR. SHAPIRO Correct. W only have the 0.1
mlligramtablets and the 0.2 and 0.3, that's it.

DR. MEYTHALER |I'ma PM\R doc, and there are
drugs being used a |lot nore off-|abel based on adult
studi es than people realize. It is being used alot in
spasticity and chronic pain. It is actually being used in
Europe for both pain and spasticity, and it is being
conpounded in the United States frequently for this. Sone
of it is filtering down now into the pediatric popul ation
big tine.

The other thing is that there are alternatives,
and nobody has brought up the issue. This is an al pha-2-
agonist. There is a lot of off-label use for all the
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i ndi cati ons you guys have been tal king about with the
Tizanidine. It is an interesting issue because Tizanidine
is one-fortieth the alpha-1 effects of C onidine on bl ood
pressure, but nost all of it is alpha-2 effect.

So both of these drugs are being used relatively

heavily in the popul ations, but there is an alternative

out there for alpha-2s. It is kind of interesting nobody
brought that up. | thought | should just kind of bring
t hat up.

There is a third thing. Conidine is being used
a lot for sedation in agitated head injury patients, and
|"ma head injury doc. The problemis that there is
animal data out there indicating slow neural recover in
neur ol ogi cal conditions acutely.

DR WARD: First, we can't bring up a new drug,
| think, at this point.

DR. MEYTHALER: | know, | know, but you do have
listed other alternatives as well.

DR. WARD: Exactly, right.

DR. MEYTHALER: One was Guanfacine. | saw on
the list that some people are using Tizanidine too, |
t hi nk.
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DR WARD: | think we are hearing a nom nation
for next year's list.

Are you suggesting that traumatic brain injury
shoul d be part of the issues studied with C onidine?

DR. MEYTHALER: Not at this point in tinme, but |
do think that you do need to add in the spasticity and
pai n because that has heavy uses and there wasn't anything
brought up about that.

DR. CGROGG Just to nention, it is available in
a patch that can be put on the child so that you can
utilize it that way, but it is about a 25 percent
i ncidence of skin reaction to the patch. They can't
tolerate it.

| would agree; | think it needs to be
i nvestigated, just not for ADHD specifically. 1 think
that there are other drugs available and it has been shown
to be safe and effective for ADHD. For other conditions,
that is a different story.

DR. BLUVER | actually just have a question
about what | just heard fromthe FDA. One of the
notivations that |1'mhearing for considering this is
because it is used. | wonder whether that is a good
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enough indication for developing a study. | would
guestion whether, if it is being used and the use is
i nappropriate or wouldn't be recommended, should we
pronote it?

| look at the sedation wth C onidine as an
adverse effect, and now we are al nost advocating that
because it is used constantly for an adverse reaction we
should then study it. | wonder if we shouldn't say, "Stop
doing that.” | nean, it is a drug that in sone respects
has a narrow therapeutic index, certainly narrower than
many of the other drugs we have considered so far this
nor ni ng.

| just worry about using use data to drive a
process like this if the use isn't rational.

DR LASKY: | think this hits at one of the
cruxes of what BPCA is neant to address, and | was going
to ask Stan about this. It scores highly, and you seemto
be recommendi ng agai nst studying it because you are not
pl eased with the way it is used, but maybe the question to
ask is, do we need to do a study in order to tell people
to stop using it.

| f your instincts are telling you that it is an
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i nproper use, then is studying it a legitimate thing to do
in light of how many people are using it and believing
that it is an option.

So I'mtrying to say that we need to separate a
l[ittle bit our judgnment on the use froma judgnment on
whet her we should study it. They are not the sane thing.

DR. WARD: Dr. Sachs, and then Dr. Zito.

DR. SACHS: There is a place in the |abel that
if there is sufficient off-label use and it is actually
i nappropriate, and there is evidence that that is the
case, that you can change the | abel to state that.

DR. WARD: Dr. Zito?

DR ZITG | wuld like to respond to Dr.
Bl umer's question, because | agree with you that all of us
with any training in clinical pharmacol ogy conme froma
very structured approach to the use of drugs. 1In the |ast
15 years, there have just been innunerabl e exanples that |
can point to for the utilization of drugs whose adverse
effect is really essentially the desired effect.

Now, having said that and being practical, we
have over a half a mllion kids who are |likely to get the
treatment, and whether they follow the Blunmer effect or
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the Zito effect is questionable.

[ Laught er. ]

DR ZI TGO Because we can preach all we want.
There are lots of folks now who are very confortable.

So what | would urge us to do is to think about
whet her we really want to do efficacy studies in a sort of
tradi tional way, whether we would want to focus on safety
and say we are really going to follow a very | arge cohort
of children and we are going to follow them over five
years so that we could see the changes in devel opnent, the
i npact on devel opnent fromage two to seven, sonething
l'i ke that.

DR BLUMER O, is the question really to | ook
at the sedative effects in children with ADHD. | nean,
the inplication | got was that you are going to look at it
as a drug for efficacy in ADHD, and that is ny inpression
of the use, too. It is used alnpbst as an adjunct to
children receiving stinmulants, to help them sleep at
night, et cetera; should that be the focus of the witten
request.

DR. WARD: There was a Pediatric Advisory
Subconmi ttee, probably three years ago, specifically about
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children being treated with stinulants and is it
appropriate to ask a conpany to study a soporific for aid
in sleep. The conclusion was no, yet the reality is, if
you are the parents and the child is off the wall, and it
is about mdnight, you' re going to reach for sonething and
you're going to call your doctor the next day and ask them
for sonething.

DR. LAWESS: The question, actually, just along
the sane lines, is, one of the problens that is going to
come up as you start tal king about this drug, or any other
drug, is the specific setting, the IV formof this versus
this, but you are using a rationality of disease
managenent .

|f the studies you are going to recomend
essentially going to be disease nanagenent studies, how
does it fit within ADHD treatnent, or is it going to be
the specific drug itself and a very limted focus on the
dr ug.

DR. LASKY: | wanted to bring up the comments by
the National Institute of Mental Health. They
specifically recomended that the drug Cd onidi ne be

studied for the indication of ADHD. They suggested that
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PK studi es are needed to determ ne the nost appropriate
frequency of dosing. PK studies of both oral and TTS
preparations are needed. PK, when the drug is given
toget her with Met hyl phenidate, is al so needed because
Clonidine is often used in conbination with stinul ant
medi cati on.

They also said, in ternms of the scientific
guestions, placebo-controlled efficacy and tolerability
studi es are needed to determ ne the therapeutic benefit of
this drug in isolation and when added to stinul ant
medi cati on.

Ceneral safety and especially cardiovascul ar -
adverse events and sedation and possi bl e inpact on
cognitive function. Also, presence and extent of
wi t hdrawal synptons needed to be determ ned.

| think Dr. Vitiello was going to be here, but |
don't see him

DR WARD: St an.

DR. GROGG Once again, as an ADHD drug, and |
think everybody is hearing this appropriately, |
personally do not think that it needs further eval uation.

As an adjunctive therapy for its side effect of sedation,
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| think it does need to have further study. It does need
to be evaluated, but | was under the inpression that the
recomrendation is based upon just ADHD.

| think there are other nedications avail abl e of
a simlar type, such as Tenex, that have | ess side effects
if you are treating just ADHD

DR. ZITGO To clarify what you are saying, |
think you are saying for the treatnment of ADHD alone. In
ot her words, as nonot herapy, which | would agree wth.

DR. SACHS: | was just curious. | know the
place that | see this used nostly in my practice is in
kids with tics. | knowthat really hasn't cone up at al
yet in the discussion, but | was actually curious about
t he experience fromthe experts.

DR GROGG | would respond to that just from
the aspect that we have utilized Conidine for kids with
tics because we think psychostimulants seemto nake them
worse, but it seens that sone of the newer drugs such as
Strattera and Tenex would work better wth | ess side
effects.

DR. WARD: Do you feel |ike we have answered

your questions about people's focus as far as how they
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feel this should be studied?

DR. SHAPIRO Yes. | think it is very helpful,
certainly, fromthe point of view of the division. W
want to consider all these aspects when we conme up to a
particular drug when it is recommended that nay be
mentioned in terns of one indication, but we would
consider the other indications as well in crafting a
request for study through NIH contracts. So all of this
feedback that you are giving us is extrenely hel pful.

DR MATHIS: | just quickly wanted to address
the i ssue of studying drugs because of anmount of use. W
have actually | ooked at this several tinmes and have
decided that froman ethical aspect it is not right to
sinply study drugs in children because a | ot of people are
using it.

It becones a problemfor us, though, when it is
in the common nedical literature that a drug is used as an
adjunct treatnent and it is being used off-|abel and many
people are witing about its effectiveness, especially
when there is a huge safety concern like there is with
Cl oni di ne.

So sonetinmes we need studies to actually
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determ ne whether or not it is effective. O course, if
we had negative studies or a stronger safety signal that
we were able to identify, we would use that to educate
provi ders and we woul d al so be able to get that into

| abeling to prevent themfromusing it.

So sone of the tinmes, while we don't say it is
the use that necessarily drives our desire to have these
drugs studied, it is nore a need for additional
information on the efficacy and safety of the drug because
of its being used so frequently that drives us to do the
st udi es.

DR WARD: | think those are inportant points to
make.

Any further discussion?

DR. SNODGRASS: | just think that points out a
real ethical dilemma. At what stage do you reach the
ethical dilema that we shouldn't do this. On the other
hand, you would |like to have data. |[|f you predict pretty
strongly ahead of tinme that this is going to be negative,
woul d you want your child in that study.

DR WARD: G ven the use information, if it is
likely to be a negative study, it sounds like there are a
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| ot of kids responding to placebo.

DR. SNODGRASS: A dangerous pl acebo.

DR WARD: G ven the hour, let's try to fit in
one nore drug before lunch. There is a second bl ue sheet
begi nning with Cefuroxinme for infections in children with
sickle cell anema. Dr. Snodgrass, | believe, is
presenti ng.

Review 4: O f-Patent Drugs
Revi ew of Cef uroxi ne
Dr. Wayne R Snodgrass

DR. SNODGRASS: This is an issue of Cefuroxine
and specifically its use in sickle cell disease. | think
this parallels to sone extent Tom Geen's earlier
characterization of, you have a drug that has a fairly
wi de margin of safety where in fact there are essentially
no data in this particular selected indication, and yet it
is undoubtedly being fairly widely used in this group of
patients.

So it is not the sanme degree as Et hanbut ol
where you have serious disorders, but you have perhaps a
nunber of other options from Cefuroxime, whereas with
Et hanbutol in that setting, you may have fewer options.
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On the other hand, this is a potentially serious
disease. It is an infection that can be very serious,
particularly beyond the first many nonths of life, and
they can present and rapidly progress.

So |l think it is fairly wdely used. |Its safety
is probably not nuch of an issue here. Again, Cefuroxine
is wdely used in other soft tissue and other related
endpoints so that |I think it is well recognized.

So the real question in prioritizing this is,
certainly fromthe point of view of this particular
di sease, a study woul d be val uabl e, perhaps because there
m ght be sone theoretical issues about renal function and
nephropat hy down the Iine and this would be altered,
per haps, or whether there would be | ess response in those
who are sonewhat | ess i mMmunoconpetent with the asplinism
[ph] in particular. So there m ght be sonme reason to have
sonme advocacy in this and then perhaps sone PK dat a,
particularly fromthe point of viewof if it were handl ed
differently somehow

| can't give it an extrenely high priority, but
at least it would be, for those reasons, useful to do

t hat .
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The other general comment | will have is that in
the I abeling with regard to pharmacokinetics, it is stated
in the PDR at | east that under age three nonths there is
no data, basically. Yet if you go to the USPDI, you wl|
see that in brackets it is down to one nmonth or |ess, and
t hen between one nonth and three nonths of age, we have
speci fic dosing changes and say three to five tinmes slower
half-life. So there nust be data there which I haven't
found that sonebody has revi ewed.

So that is official conpendia on the one hand,
but it is not in the PDR on the other hand.

So | gave it a score of seven based purely on
consi deration of sickle cell disease per se.

DR. WARD: Do you want to nake sone secondary

comment s?
Secondary Revi ew of Cef uroxi ne
Dr. Gary D. Overturf
DR. OVERTURF: | think this is one of those

drugs that was indicated for sickle cell anema primarily
based upon the fact that it was one of the earliest

cephal osporins with activity agai nst Haenophi |l us influenza
and at a tine that we did not have Haenophilus influenza
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vacci nes that were effective in young children.

The drug subsequently got a very checkered
career agai nst Haenophilus influenza because of sonme PK
and PD data which really suggested that it did not achieve
good CSF levels. Actually, in one very fanmous trial which
appeared in the New Engl and Journal of Medicine, it was
paired with another third generation cephal ospori n.

So | think this specific indication is very
infrequently used because the rationalization for using it
primarily was based upon known pharmacoki netics, known
activity against the targeted infections in popul ations
that you wanted to use it in, and then known
susceptibility organi smns.

Now | think there are better agents, and of
course, now there is also the problem of increased
resi stance not only in Haenophilus influenza but al so
strept ococcus pneunoni a.

So | think this has becone kind of a noot point.

| think it is one of those historical indications |isted
that has no rationale for use anynore. So this is a
guestion to ne not whether you study it but whether it

shoul d be delisted based upon what we know in terns of the
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activity of this agent against current strains of
infective organisns. |1'mtrying to think of another
situation.

When we tal ked about anti-tubercul ous drugs, it
was simlar. You get to a point where there is such a
great resistance or such great problens that the drug is
no | onger useful for what it was used for as a historical
indication. That is ny perspective on this.

| don't know how you do that, but it is just not
a useful indication anynore.

DR. WARD: Let me apol ogize to Dr. Wederman for
nmy conf usi on.

DR. WEDERMAN. No problem | wll give you the
short version. | can't figure out why it is on the |ist,
ei t her.

Al though | will say in the package insert that
was on the CD, it was for the oral form of Cefuroxinme, so
| don't know if there is a specific question about that.
Then | saw Dr. Lasky's slide at the start. There was a
particul ar question about its use under three nonths of
age in sickle cell disease. That is probably the age
range where sickle cell disease is not much different from
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any other under three nonths of age. So if that is the
guestion, | don't see much reason to put it as a high
priority, either.

DR. WARD: The recommendation for it |ooks like
it cane fromNHLBI, and it specifically addressed under
three nonths of age with sickle cell disease.

DR. W EDERMAN: They probably need sone nore 1D
guys.

DR. WARD: Sone nore gui dance, okay.

DR LASKY: Well, that mght be just exactly a
great solution to a problem because people in different
fields don't necessarily talk to each other.

[ Laughter.]

DR. LASKY: People put their names forward. It
woul d be interesting to continue this discussion back and
forth, because | don't like to disregard it.

DR. WEDERVAN: | was originally thinking maybe
there were sonme things in the older sticklers with the
acute syndrone or respiratory things, but again, it is a
guestion of you can likely extrapolate, given that there
is such a wwde margin of safety here, from other studies.

It would be interesting information but I'mnot sure a
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high priority.

DR. WARD: Dr. Shapiro and Dr. Al exander, do you
want to comment from the FDA?

FDA Revi ew of Cef uroxi ne
Dr. John Al exander

DR J. ALEXANDER | found this a little bit
confusing, too, to understand what exactly was the
i ndi cation that was being sought. W don't actually have
an indication for drugs for treatnment of sickle cel
patients or even for prevention of infection in sickle
cell patients. So | sort of found this confusing as to
what the goal was.

| agree with Dr. Wedernman's coment that the
current |abel for Cefuroxinme basically covers children
down to the age of three nonths, and we are tal king about
the oral formulation Cefuroxine. The reason that it sort
of stopped at three nonths was just because of the fact
that at the time that this drug was approved and | abel ed,
we were in an era where we weren't using oral drugs much
in children under two to three nonths of age.

So that is why that sort of cut-off was there,
is that they probably didn't have any data that they were
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| ooking at in ternms of the oral drug or its safety in
children I ess than three nonths and weren't expecting to
use it.

There is no popul ati on under three nonths
specifically with sickle cell disease where | think that
there is sort of a use for this. The question that | had
was, if the purpose is just we think that this drug is
valuable in treating infections that occur in sickle cel
patients, well, we think that the | abel sort of covers
this al ready because we don't necessarily treat those
patients with different doses unless they have sone |evel
of renal inpairnment or sonething like that. So the drug
the way that it is |abeled sort of covers that.

If the goal -- and this may be the case -- of
the NHLBI was to actually have Cefuroxine | ooked at as an
alternative to Penicillin for prophylaxis of patients with
sickle cell disease for sort of prevention of infection,
that is one potential where this could be a val uable drug
for study, but that would be | ooking sort of at the
efficacy, and there are a | ot of questions about just how
val uabl e that would be in an age where they have Hi b
vacci ne, they have PCB-7 vaccine, and we don't necessarily
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know exactly in this day and age what the treatnent effect
of even Penicillin in those patients is right now

DR. WARD: Their comments were for the
i ndi cations for Goup B strep, pneunpbcocci, staphyl ococci
H flu, E. coli, enterobacter, and clipsiella [ph.] It

didn't sound |ike anything specifically for children with

sickle cell.
FDA Revi ew of Cef uroxi ne
Dr. Alan M Shapiro
DR. SHAPIRO | have to concur with Dr.
Al exander and Dr. Wederman. | think for patients under
three nonths | don't see any benefit. | think for the

nost part sickle cell kids under three nonths are nost
likely normal kids. It is when they are ol der that they
devel op the conplication base and nmany of the renal

pr obl ens.

Wth the kids under three nonths of age, let's
say for the IV form we are concerned that this drug may
not get well into the CNS. So if | was in the case of
using this drug for a kid under those circunstances, |
woul d probably stick with a third generation cephal osporin
where | feel nore confortable that the drug is getting
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into the CNS.
Open Di scussi on

DR. WARD: Jeff.

DR. BLUVMER If we are tal king about the oral
formulation, | think the one thing that hasn't been
mentioned is the oral formulation is the worst tasting
oral formulation of an antibiotic in existence.

[ Laught er. ]

DR. WARD: That always recomrends it highly in
pedi atri cs.

[ Laught er. ]

DR. SNODGRASS: Can | mmke a reconmendation that
we delist this?

DR. WARD: | think everybody gets a chance to
vote. Dr. Snodgrass is recomendi ng delisting.

Yes, Steve.

DR. LAWESS: | think one of the criteria that
you have to nmention in terns of, is there any study
| ooki ng at racial or gender differences in drug
nmet abolism | nean, if you tal k about sickle cell being a
specific racial disease. W are not addressing it, but is
that one of the underlying reasons; are there any studies
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that actually address that. This would be the one tine
that I would think there was a study, this would be the
time, because it would show that.

DR WARD: | cone from Utah, and we don't take
care of many kids with sickle cell

[ Laught er. ]

PARTI Cl PANT: But you do have your genetic
pr obl ens.

[ Laught er. ]

DR. WARD: W do have our share of recessively
i nherited disorders.

They quote those issues in here, but ny
recol l ection of sickle cell was that in the young infant
it wasn't a particular problem They didn't present with
asplenia and they didn't have infarctions at that early
age. So | think there is a disconnect in this.

DR. OVERTURF:. Actually, can I?

DR WARD: Yes.

DR. OVERTURF: The issue on when spl enectony
beconmes a problemin sickle cell is a debate. For
i nstance, the Jamai can studi es showed that half their

deat hs from pneunococcal substance occurred before the

PERFORMANCE REPORTI NG
Phone: 301.871.0010 Toll Free: 877.871.0010




10

11

12

13

14

15

16

17,

18

19

20

21

22

144

first year of life.

So despite the fact that when you | ook at the
total data on when kids get a splenectony or have a
functional defect, it is a continuum So some children
probably acquire this quite early, but | don't think it
makes any difference in ternms of this discussion because |
think all the comments about this being the worst oral
cephal osporin to take in the world are quite germane if
you are going to use this for a prophylaxis, as an
exanpl e.

The fact that it really does not have the best
of activities against resistant pneunococci or Haenophil us
influenza, it makes it a noot point. This is not a drug
one should select or would select for prophylaxis in
sickle cell, even if you believed any of these other
I Ssues were germane.

DR. ZAOQUTIS: One additional comment to Dr.
Overturf. | agree with him about the pneunpbcoccus issue.

When you conpare the M Cs agai nst resistant pneunpcocci
between Anoxicillin, Penicillin, and then Cef uroxine,
Cefuroxinme is inferior to those agents in terns of the
ti me above the MC.
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The second is a paper that was published several
years ago in CID |ooking at risk factors for nortality
from pneunococcal sepsis by Victor Yu [ph.] Anong the
beta-lactans, the only risk factor for increased nortality
was the use of Cefuroxinme for pneunococcal disease.

DR. WARD: Wbnderful. Oher than that, it has a
great therapeutic effect.

[ Laught er. ]

DR. WARD: All right. Stan, yes.

DR. CROGG \What el se needs to be said.

[ Laught er. ]

DR GROGG It is very expensive, too, so if you
are replacing Penicillin --

[ Laught er. ]

DR. LASKY: It tastes bad and it is expensive.
There you go.

DR. GROGG And it is ineffective.

DR STILES: | was just going to nake a comment
that has nothing to do with the drug in particular, but
nore of a generic situation we have gotten ourselves into.

Part of what we are doing is tal king about

pl aces where we actually have good information or
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reasonably good information and best practices out there
for pediatricians. They don't use it and wait.

One thing that maybe should be at the end of the
whol e session is that we ought to feed this back to other
groups that ought to be dealing with best practices.

DR. WARD: That is a good point.

DR LASKY: | just wanted to al so throw out that
this is our first time doing this kind of outreach with
the NIH institutes, and hopefully, over tinme, when people
respond at the outreach, they will provide nore
information. It is alittle hard to know.

Sonme time was put into this. NHsent it out to
a pediatrician professor at a very good university, and
either they didn't put enough informati on down or they are
of f base, but this process will have to develop so that we
have the information and the full thinking behind it and
be able to respond to it.

At a minimum | think after this neeting we
coul d have a conference call just to make sure we are not
m ssing anything on the thinking here, but at |east we can
respond to these people and say, "Look, we had these
people, we tal ked about it, they didn't see it, and you
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can conme back with nore informati on or nove on," that kind
of thing.

DR. RODRI QUEZ: As a personal participant in the
devel opnment of Cefuroxinme both for the oral and for the
IV, I"'msitting here enjoying this.

[ Laught er. ]

DR. RODRI QUEZ: We even had adults who
vol unteered to have their sinuses perforated after
Cefuroxime to denonstrate that there was a decrease in the
anount of bacteria, including streptococcus pneunonia in
t he ' 80s.

See, this is the big point. | mean, in other
words, we used to tal k about Cefaclor before? GCkay, that
was sone tine earlier. In other words, the drug had its
time, and it is time to nove forward.

DR. WARD: Thank you, Bill. | thought | was
going to have to say sonething really retracting a
negati ve statenent.

[ Laughter.]

DR. WARD: In the discussion so far, | guess |
have not seen nore unanimty of negative feelings about a
drug this norning.
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DR. RODRI QUEZ: By the way, | used one in a
drink to ny daughter who had sinusitis. She was better
within 24 hours, but | had to pay her quite a bit of noney
for her to take it.

[ Laught er. ]

DR, RODRI QUEZ: By the way, the only being that
liked it was ny brit dog, who loved it. But | haven't
found a kid who likes it yet.

PARTI Cl PANT: And the dog has no sinusitis.

DR. RODRI QUEZ: No.

DR. WARD: | think on that note, it is tinme for
[ unch.

[ Laughter.]

DR WARD: We will resune around 1: 00 p. m

[ Lunch recess. ]

PERFORMANCE REPORTI NG
Phone: 301.871.0010 Toll Free: 877.871.0010




10

11

12

13

14

15

16

17,

18

19

20

21

22

149

AFTERNOON SESSI ON
[ Reconvened 1: 01 p.m]

DR WARD: So | think we are down to Cephal exi n,

with Dr. Overturf and Dr. Zaouti s.
Revi ew of Cephal exin
Dr. Gary D. Overturf

DR. OVERTURF: | think I will not use the
conput er .

Cephal exin. | was asked [to review] oral and
respiratory infections, basically. Actually, a lot of the
infections -- [off mc] and streptococcus -- [off mc],
which are two respiratory pathogens -- [off m c]

i ndi cations specifically for all pathogens.
So there is abundant data regardi ng Cephal exin.
It is a very old drug. It has been used nostly in skin
and soft tissue infractions, and primarily in treatnent of
bone and joint infections.

For respiratory and oral infection in general,
there is relatively little data, except for sone
respiratory infections, |like pharyngitis, which I wll
just nmention briefly.

Actually, in looking for pharyngitis studies, |
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found five randoni zed control trials, of which, one was a

prospective random zed, controlled, blind trial which had

about 500 patients -- [off m c] equivalent,
m crobi ol ogically speaking. It is a relatively recent
st udy.

As a result, there is a good deal of safety data
al so for Cephal exin, but for other respiratory infections
ot her than pharyngitis, there is no data that is really
prospective and controlled for such infections |ike
pneunoni a, oral infections of any kind that |I could find.

Qovi ously, sonme of the respiratory infections
can be of high norbidity or are associated with infections
of high norbidity.

The other thing was that there are many ot her
agents which are conparable, but with the exception of the
bone and joint infections, there has been no enpirical
trials of any other drug, any of the other cephal osporins,
that m ght be useful

So | gave this a total point of seven, but
nostly for relabeling. | don't really think this needs to
be relisted. | think the data is available, but nuch of

the data needs to be relisted in the indications, which
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does include bone and joint infections, but it needs to be
expanded to include PK and safety data on | arger doses,
because the stated dose is still 25 to 50 mlligranms. So
nost of what needs to be done, | think, for Cephalexin is
a rel abeling based upon avail able data, which | think is
adequate to support it.

On the other hand, if one were of the opinion
that we needed this drug for respiratory infections other
t han pharyngitis, it would require a study. Its spectrum
of activity is not adequate for nost respiratory
infections or for infections like sinusitis and ot her
infections in childhood. So that | really don't think it
needs to be relisted.

The ot her place where it is used a great deal in

pediatrics is for urinary tract infections. It is a
useful drug. It does have an indication, although it
doesn't say it specifically, in children. | would give it
a low priority because the standard dose is -- [off mc] a

wi de acceptance over nmany years.

So in summary, | really felt that the specific
i ndi cation we are being asked for of oral infections, I
think there are no data, and I don't think there should
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be. So | wouldn't recomrend studying that because, based
on spectrum and based on other drugs, it would probably be
not suitable for that indication.

For | abeling, there probably needs to be a
change in sone of the | abeling, just based on avail able
dat a.

DR. WARD: Thank you.

Secondary Revi ew of Cephal exin
Dr. Theoklis E. Zaoutis

DR, ZAOUTIS: | agree with Dr. Overturf,
specifically addressing not the respiratory infections but
the oral infections. The task was oral ?

DR WARD: | believe it was nom nated by the
pedi atric dentists, actually, so they are, |'msure,
focused on gum and sinusitis.

DR. LASKY: If you want me to read what it says,

"First-generation cephal osporins are not first

choi ce or even good alternative agents for the

managenent of acute oral infections,

particul arly because they |ack significant

activity agai nst oral anaerobic pathogenic

m croorgani sns. However, there are many
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anecdotal reports of use of this agent in
dentistry.
"Since the safety and efficacy for this use in
children have not been established, the
preval ence of these uses of Cephal exin should be
assessed, and further reports on its appropriate
and i nappropriate use should be promul gated. ™
DR. OVERTURF: | think it is another exanple
where a placebo works well for non-existent conditions.
DR. WARD: So sort of addressing their comments.
[ Laught er. ]
DR ZAOQUTIS: | think the safety and efficacy of
the drug has been established in children even of other
di seases.
They sort of nmade the statenent that | was goi ng
to make up front, that oral infections are usually
pol ym crobi al and oral anaerobes are a big part of those
i nfections. Cephal exin has mnimal anti-anaerobic
activity in contrast to Penicillin and other drugs, so
froma drug-drug match, it doesn't seemto be appropriate.
| think the cases that have shown resol ution have

probably been resol ved because of the host or other
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factors.

So | actually gave it a three, but that was
stretching it.

DR. WARD: Ckay. So we have a stretched three.

FDA wi |l speak to this.

Dr. Al exander.

DR J. ALEXANDER |I'm not sure how much nore to
add to that.

[ Laught er. ]

FDA Revi ew of Cephal exin
Dr. John Al exander

DR J. ALEXANDER: | realize that Cephalexin is
a fairly old drug, and so many of the indications and the
way that the | abel reads is a product of the fact that it
is older even than Cefuroxine. The way that the | abel is
witten, it actually has dosing recommendati ons on the
dose that is nmeant to be given for children for treatnent
of the indications that are |isted.

| accept the comments about the fact that now
much hi gher doses of Cephal exin are bei ng reconmended for
bone and joint infections and that that is still sort of
an off-label use, but I think that that is potentially a
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use that could be sort of studied separately where you get
information on PK penetration into bony tissues with a

hi gher dose in safety, and that would probably be
sufficient for putting in nore information on the | abel
about that sort of use.

When it cones to oral infection, | don't really
see that there is a great need for this, and | agree that
the idea of its activity agai nst anaerobi c bacteria, which
are what you woul d be concerned about with oral
i nfections, doesn't nake it a particularly good choice for
t hat .

Open Di scussi on

DR. SACHS: The only thing that I was going to
add was that this is on the list for drugs that should be
recommended in SBE prophylaxis for Penicillin-allergic.
The alternatives are Oindanycin, Carithronycin, and
Zithromax. O the group, it is pretty nmuch the best
tolerated and | east expensive. So ny question was whet her
or not SBE prophylaxis would really be a reasonabl e
i ndi cati on.

| wll say | was surprised at the nom nation,
particularly when you | ook at the approved spectrum of
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organisns that it helps. The mcrobiology didn't seemto
match, but at |east as far as SBE prophylaxis, | think it
is actually not an unreasonable indication to | ook at.

DR. OVERTURF: Actually, you open a real can of
worns if you are going to open the whole issue of SBE
prophyl axi s, because virtually none of the drugs that are
actually recormmended for SBE prophylaxis are based upon
actual data that suggest that you even can change the
i nstance of bacterem a post procedure. They are based
upon activity and |ikelihood that their PK and PD and the
antimcrobic spectrumthat they are treating will be
adequate to nmaintain a |l ow count or elimnate bacterem a
but there is no data that that is true.

So | think you are right, it is a reasonable
drug. | would like to make a conmment about this issue of
the septic arthritis and osteonyelitis. That is a
prescription that I have to wite about two or three tines
a week because PEDEs |ID [ph] people take care of that
condition al nost exclusively these days. At |east once a
week, | get a call froma pharmaci st who | ooks this up and
won't fill the prescription because the |abel is 25 to 50
mlligranms per kil ogram
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So if it is studied and felt that there is
adequate data to support the safety of that, then | think
it ought to be on the |abel, because it would actually
save ne at | east one tel ephone call a week.

DR ZAOQUTIS: Two points, one regarding the SBE
prophylaxis. | was recently informed that the AAHA, when
they neet again, will be actually changi ng those
recomrendati ons for prophylaxis to mnimze antibiotic use
in the prevention of SBE prophylaxis significantly. So I
think the recommendati ons are going to be change and there
will be mnimal antibiotic use post dental procedures for
SBE prophyl axis, although |I don't have that forma
i nformation.

DR. WARD: So we can be in front of that curve.

John, could you comment about whether the |abel
specifically indicates its ineffectiveness for anaerobes?

DR J. ALEXANDER  No, not usually. | nean,
what usually happens is that we list the organi sns for
which there is known activity related to the particul ar
i ndication that they have. So the organismgoes into the
list if the drug shows that it has activity against that
organismand that it is used in a specific indication in
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whi ch that mcroorganismis known.

DR WVARD: So if | were a dentist and | knew
that there were anaerobes in the nouth | wanted to cover
and | knew what anaerobes those were, | wouldn't find it
in the |abel, but I wouldn't specifically say "does not
cover anaerobes.”

DR. SACHS: It does say it is not active against
anaerobe coccus and that there is really no activity
agai nst asi nadobacter [ph.]

DR. RODRI QUEZ: An interesting thing is that in
a manual for dentists it says "third drug of choice for
oral -- [off mc], for acute dental infection of -- [off
mc] gingivitis, periodontal abscess, and periodontitis."

They give it in conmbination for both children and adults
with different dosage regi nens. So again, another area
that we need to educate.

DR. OVERTURF: Do we try to educate through
study? | think we need to educate through educati on.

DR. RODRI QUEZ: This drug is pretty well known
in the area of anaerobic infections in the antim crobial
t herapy guide for dentists. It is an article from 1999,
and he put it down as the third option.
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DR. WARD: Yes, Stan.

DR GROGG Just a comment. It is cheap and it
tastes good, versus Cefuroxine.

[ Laughter.]

DR GROGG But in this day and age of resistant
and community environnent and so on, resistant staph, at
least in ny area of the country where about 50 percent are
resistant to first generation cephalosporins, | think it
needs stronger labeling in the indications. Right now, it
lists susceptible strains of this m croorganisns, and they
i ncl ude Haenophilus and staph and M catarrhalis, which it
really doesn't have any effect at all.

| think I would go along with that it needs to
not be researched further but rel abel ed.

DR OVERTURF: | would agree with that. |
actually had a point -- | had it in ny wite-up, but |
didn't nmention it at the podium-- that in nost localities
now, particularly skin and soft tissues infections, well
over 50 percent of themare community acquired MRSA, and
this woul d not be an agent that would be active.

DR. WARD: Can that be taken back, then? W
woul d recommend rel abeling of it based on published
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i nformation.
Al'l right. Place your votes for it.
Jeff, do you want to tal k about Acyclovir for
hepatic infections?
DR. BLUVER  Yes, that is |ike tal king about
Penicillin for infection.
[ Laught er. ]
Revi ew of Acyclovir
Dr. Jeffrey Bl uner
DR. BLUVER: So Acyclovir is an antiviral agent
that works through intracellul ar nmechani sns of
phosphoryl ati on. The charge to | ook at hepatic infections
wasn't entirely clear because the Acyclovir package | abel
that was given was for the clinical formulation, and many

of the references were for gingival stomatitis or for

prophyl axi s.
But overall, | think if you |look at this for the
one pediatric |abel indication, |I think there was adequate

and well controlled trials done for herpes sinplex
encephalitis in the newborn, for herpes infections in the
newborn, and the carryover w th herpes sinplex
encephalitis both in children and adults.
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So | think that there is adequate
phar macoki netic data, not that the pharnmacokinetic data,
once again, in this particular area is all that useful
because the activity of the drug is intracellular and in
many respects the Acyclovir requires nmetabolismin order
to be activated.

So that, | guess | |ooked at the data that was
there. | didn't think that there would be nuch gai ned by
| ooking at Acyclovir in a variety of these different
i ndi cati ons when the parental drugs specifically were
dealing with serious and life-threatening infections. The
drug has been docunented to work and work in our nost
vul nerabl e popul ati ons.

So | felt that while it is an inportant problem
it is alife-threatening problem | think the drug has
been denonstrated to work, and | didn't think that we
woul d | earn nmuch nore by doing nore long-termor well-
controll ed studies of either the pharmacoki netics or
efficacy.

The safety profile is, the risk benefits seemto
be well defined and well worked out, and so, again, there

didn't seemto be nuch in a way that woul d be gained from
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further safety eval uations.

DR WARD: Is the label currently up to date
with correct dosing?

DR BLUVER: No, no, no.

Secondary Revi ew of Acyclovir
Dr. Gary D. Overturf

DR. OVERTURF: That was actually ny point. The
current dosing is 20 mlligrans per kilogramqid 8 hours,
so it is over twice the | abel dose, which I think is 10
mlligranms per kilogramgqgid 8 hours.

| agree that there are many | ess well
established treatnment use of Acyclovir both in the oral
and the IV formulation and primarily for prophylaxis in
children for current non-genital infections, primarily
with type |I herpes and al so sone what | would have to cal
hepatic associated conditions |ike arigamulitformne [ph]
and Bell's palsy, in which children are often treated for
those two conditions with little or no data.

But again, since it is not |abeled for that, to
me, | don't think I would put those in the label. | would
not encourage their use for conditions that |I think are

poorly established as Iinks with hepatic infection.

PERFORMANCE REPORTI NG
Phone: 301.871.0010 Toll Free: 877.871.0010




10

11

12

13

14

15

16

17,

18

19

20

21

22

163

| think there does need to be updating of the
| abel i ng of the dose for neonatal herpes.

DR LASKY: | just wanted to nake two points,
and we will have to deal with this at the end. | think if
NICHD is going to take literature and use it as a neans
for asking for a | abel change w thout doing additional
study, it still will have to be on the priority list. So
we nmay have to add a category that we don't see the need
for clinical studies but we do see the need for studies or
efforts leading to relabeling. [|'mnot exactly sure,
because we haven't really worked this issue out.

Second, Gary, this is a nice exanple, because we
have been wondering how these drugs and conditions have
gotten on the list. W have this letter that you signed
here fromthe Pediatric Infectious D sease Society.

[ Laughter.]

DR. OVERTURF: | actually signed it, but I
actually wote it. | can't renmenber what | said.

[ Laughter.]

DR. LASKY: Yes, | was recognizing sone of your
comments. So you at |east need to confess to that.

[ Laughter.]
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DR. WARD: Do you want to comment fromthe FDA?
FDA Revi ew of Acyclovir
Dr. Melisse Bayl or

DR. BAYLOR My nane is Melisse Baylor, and I'm
a reviewer in the Antiviral Division. Wen Acyclovir was
approved for 1V for treatnent of neonatal herpes
encephalitis back in "98 I think it was, in June, they had
had the kind of big study that was done by the Col ebbeter
[ ph] Antiviral Study Goup. It had been published in the
New Engl and Journal, and they had that data to go on

They knew the second study fromthe CASG was
going on, which was the 45 versus 60. They had a little
bit of prelimnary data for review, and they | ooked at it,
and they got no safety data fromit. It |ooked like
nortality and norbidity were going to be |ower, but they
had very little data.

So what they coment on is that they had
encouraged the patent holder at that tinme to submt that
data and justify the higher dose. After that, in fact,
they were al so asked to submt sone data for a higher
dose, and that data was never submtted.

So the FDA did try to get the higher dose data,

PERFORMANCE REPORTI NG
Phone: 301.871.0010 Toll Free: 877.871.0010




10

11

12

13

14

15

16

17,

18

19

20

21

22

165

but the sponsor chose not to. It actually says in their
review -- which is FO-able, so | can say -- that the
applicant preferred the 10-per-kilo-per-dose rate to be in
t he | abel .

So | think that we figured it was one of those
t hi ngs where everybody was confortable using it, it was
happy, but they didn't have to worry about it and didn't
have to give us any noney to review a new suppl enent, and
t hey could nove on. It saved costs.

Open Di scussi on

DR. OVERTURF: In the redbook, it is |isted as
60. | know, because | helped wite that.

So at least within the pediatric infectious
di sease community, that has been the accepted dose, and |
think within the neonatal community as well.

DR. BAYLOR That is one of the reasons that we
haven't pushed it lately. W felt |like everybody knows
how to use it. It is accepted to use it. It is in the
redbook. Yes, the | abel is out of date.

DR. WARD: The reason to discuss this out |oud,
| think then in that situation on our ballots you can go

ahead and wite in sonething about that, and we will [|et
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the NIH and the FDA figure out how they are going to
approach the conpany about this.

| personally and phil osophically object to
having incorrect data there, especially if it may be
i nadequat e and whi ch makes it dangerous.

DR. BAYLOR Well, there was a justification in
the review of leaving it at 30, and they did say that they
were never studied head to head. The 60 versus the 30
were never studied head to head, that the disease itself
had changed, and there was an article saying how HSV
encephalitis had changed a little bit during the tinme, and
they felt like there was a little bit of difference in the
popul ations. They felt like they couldn't conpare them
and with the conpany objecting to going to it, they felt
i ke they were confortable leaving it at that. So they
did realize that.

| think that if it is sonething that you can do
fromthe literature review, fromthe article that was
published in multiple forns, to update the |abel, you
could do it. Unfortunately, in the CASG study, there were
a small er nunber at the internediate dose at 45, and

al nost all the PK was done at the 45. So we could update
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the | abel to reflect nore the pharnmacol ogy results from
t he 45, because it doesn't have that in the efficacy from
t he 45 and 60.

DR. OVERTURF: One of the problens w th changing
the | abels, particularly, is this area is not static. For
i nstance, the duration of therapy still has not been
defined. They are still gathering data for the 21-day
regi men as opposed to the 14-day regi nen, which has a
di fferent outconme nmeasure which is primarily the instance
of relapse in disease after treatnent.

So it is problematic. It is different than the
Cephal exin that we just nmentioned. That data was

established a long tine ago and hasn't changed now in 20

years, but this is still a static area where there is not
a conplete revolution. | don't know how to handl e that.
DR. BAYLOR | think it is doable. The question

is, can we do it with data fromthe literature w thout
conpani es cooperating. It is certainly doable to wite in
the | abel that people who get treated fromthis |ength of
time to this length of tinme and the ideal treatnment to
prevent rel apse.

So we can do it. It is just we have never had a
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cooperati ve conpany.

DR. WARD: |s the data about 21 versus 14 robust
enough that we can expect it to be definitive?

DR. OVERTURF: | would have to ask Rich Wodl ey
[ph.] | don't know.

DR. LASKY: This also raises sonme issues that we
have been struggling with, whether it is inportant to have
| abeling changes or it is inportant to have an increase in
know edge and information. O course, they are both
i nportant, but we do get neasured and eval uated by
Congress with respect to nunbers of |abel changes.

That doesn't nean we have to put that ahead of
actually getting new know edge, but | just wanted to | ay
that out there as a reality and sonething that we have to
deal with to sone degree.

So if there is a reason to nake a | abeling
change and it isn't that costly, that is sonething that
Congress wanted to see acconplished, and that is actually
al nost why not go ahead and do it if it is not that
difficult to do. | think the issue of what published data
nmeet the criteria is going to be addressed sonmewhat by our

contractors who could be working on the systematic
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literature reviews and neta-analyses. It is really an
unpaved, unregul ated area, but | think we have the
resources there to actually do that.

DR WARD: | think that is a very inportant
col | aboration between the FDA review officers and NIH to
determ ne what serves public health the nost.

DR. LASKY: Well, it also doesn't take funds
away fromthe clinical trials, so it is not actually an
either/or kind of thing, because the |abeling changes wl|
cost sonme noney both froma literature assessnent and
regul atory process, but it won't cost the kind of noney
that a clinical trial will. So it wll not take away from
the clinical studies that we can do.

DR. WARD: Yes, Jeff.

DR. BLUVER | was just wondering, is there a
provision within the FDA to add to | abel s based on expert
opi nion? Because this is going to be true for all the
anti-infectives, whatever class they are in. As Gary
poi nts out, these things never are static.

Yet whether or not you find data in the
[iterature that would satisfy your review criteria, if you
took all the pediatric infectious disease specialists in
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the country and asked them "What dose of Acyclovir do you
use?", | think you would have fair unanimty at this point
in tinme.

DR. OVERTURF: It has been ny practice to never

get nore than three infectious di sease peopl e together at

once.
[ Laught er. ]
DR. BAYLOR Three is too many.
[ Laughter.]
DR. OVERTURF: You probably won't get the sane
answer .

[ Laught er. ]

DR. OVERTURF: But | agree.

DR LASKY: | don't think, fromour end, that we
are tal king about expert opinion. W are talking about

credi bl e net a- anal yses.

DR. BLUVER | understand that, but you may not
find it, and yet the literature may still not be
reflecting what is now standard practice. | think the

bone and joint infection treatnent with Sublexim[ph] is a
good exanple of that. You may or may not find enough

conpelling data in the literature to support that.
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DR. BAYLOR There are provisions in the
regul ation that allow literature to be used for updating

| abels. So that is not a problem The thing that |I don't

know -- maybe John can shed sone light on this -- if the
conpany is not very excited about it, can we still do
t hat .

DR. BLUMER: That is going to be true for this
entire process.

DR. BAYLOR So how to finesse that part of it,
| don't know.

DR J. ALEXANDER | think that that is going to
be part of the issue. Wen we go through this in terns of
getting new information fromthis off-patent process, |
think that the way that it is going to end up working --
and maybe sone of the PEDE s people can correct nme if |I'm
wong -- is that we are going to sort of reviewthis
information that NIH collects fromtheir studies, and
based on that, we would end up publishing a Federal
Regi ster notice that tells conpanies to "Conme on in with
your drug and relabel it this way."

That is going to be in part difficult to do if a
conpany is just going to decide, "Well, I'"mjust going to
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drag ny feet. [|I'mnot going to do that because |'m not
particularly interested in having that information in the
| abel the way that it is presented.

Goi ng back to the other question about the data
inthe literature, we do have to be very careful that we
aren't doing things based on solely the opinion of
experts, because FDA has gotten burned by that in the
past. So we are supposed to be basing things on data that
is supplied to us.

We do have instances where we have done
literature-based NDAs, |iterature-based reviews of
particul ar uses, and then gone ahead and | abel ed t hat.
That has usually been with the cooperation of conpanies,
but we have to be careful about the quality of the data
that we get frombeing able to |l ook at those literature
articles, and oftentines have had to go back and actually
ask for the source data on which those articles were based
in order to provide us with enough data that we could
review to say that a l|labeling change is justified.

DR LASKY: | think we see it exactly the sane
way, or that is nmy vision in ternms of using the
l[iterature. | think in terns of describing practice,
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don't think we could consider a description of practice as
a denonstration of efficacy and safety.

So the fact that every pediatrician or every
whatever in the country is prescribing at a certain dose
doesn't really denonstrate that it is the best dose. It
is an inportant piece of information, but we would want to
go beyond that.

DR. WARD: Lisa, go ahead.

DR. MATHIS: | just wanted to go ahead and
clarify that the BPCA actually does have a provision where
t he sponsors nmust incorporate this information within a
certain tine frane. |If they don't agree to do so, we take
themto advisory conmttee. So we do have a mechanismin
order to get this information into |abeling.

DR. WVARD: It would seemto ne that there is the
force to make this happen if there is adequate literature
to support that dosing.

So what | would Iike would be that, for
Acyclovir, if you want to recommend that rel abeling be
carried out to reflect the current |evel of information,
wite that into the side or sonewhere on your form Then
we w il at |east have the opinion of this group in support
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of that.
A wonder ful drug, Amantadi ne for influenza.
Dr. Meythaler.
Revi ew of Amant adi ne
Dr. Jay M Myt hal er
[ Power Poi nt presentation. ]
DR. MEYTHALER  Amantadine is a small nol ecul e.
It has been around for a long time. The drug was
devel oped originally as an antiviral agent. It is not
recomended as a substitute for influenza vaccine. | want
to point that out this year with the vacci ne shortage.

The dose has generally been five mlligrans per
kil ogram for kids older than 10. It tends to vary between
4.4 to 8.8 mlligranms per kilogramfor children. It is an
approved use by the FDA, but the studies weren't so
notivated. It was nore a pharnmacokinetic study in kids,
where nost of the research was really done in adults and
inisolates. It is generally used for influenza A. It is
not useful in influenza B

| think these are just the kinetics. |'mnot
sure that anybody really needs to see all that.

It is a stable drug. It conmes in tablets,
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capsules, and a syrup. The last count | had -- actually,
| just looked it up on the website -- it is 10

manuf acturers that are active in the United States, sone
of which produce a syrup and elixir. So it makes it
avai l abl e for Kkids.

The interesting point is, there is a |arge
mar ket for this nedication, obviously. That is the
i nteresting point.

Mechani sm of action. As | said, its antiviral
action is not clear. It appears to prevent rel ease of
infectious viral nucleic acid into the host, interfering
with the function of the -- [off mc] protein. |In certain
cases, Amantadine is also known to prevent virus assenbly
during virus replication. As | said, it is really only
activated in influenza A, not B. The subtypes are HINL,
H2N2, and H3N2, which are generally other versions.

An interesting point [off mc] in kids -- | have
to bring this up because [off mic] -- is that Amantadi ne's
bi ggest use is probably in [off mc].

Amantadine -- [off mc] has effects simlar to
[off m c] which, by the way, is nothing nore than a
di met hyl ester of Amantadine. Actually, in vivo and in
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vitro research indicates a possible blood-brain barrier at
simlar concentrations. They attach to all the -- [off
mc] simlarly.

For the summary, in nmy opinion, the FDA [off
mc] the United States -- [off mic] $1 billion. The
Eur opeans don't allow -- [off mc] versus Amantadi ne.

It is also related to another drug we are going
to review call ed R mantadi ne, which has nmuch | ess
dopam nurgi c effects.

The side effects of Amantadi ne are generally
also related to the CNS suspects, and it is profound.
However, it has been reported to inprove al ertness and
facilitate neurologic recovery in patients with brain
dysfunction of various kinds. There are also simlar
points in review -- [off mc] patients both acquired and
progressive, like in Al zheiner's disease, Parkinson's, or
even traumatic brain injury.

Amantadine is a tricyclic. As | said, it
affects the reuptake of dopamine. It has sonme weak
serotonurgic effects and weak NVDA effects.

Now, the drug is predom nantly netabolized in
the kidney. 1t has advantages over Amantadine, and it
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does [off mc] liver function. It is pretty nmuch |inear
phar macoki netics. That is an advantage in this situation.

It distributes pretty evenly through the body.
As | said, 20 mlligrans through the day of Amantadine in
an adult will give you the sane CNS concentration as about
40 mlligranms of Amantadi ne, which [off mc] doses.

Side effects are incredible: acute psychosis,

di sorientation, nightmares very frequent. |If you have
ever taken Amantadine for [off mc] prophylaxis action.
di d once about six years ago. The nightnmares are real.

It is incredible: hallucinations, behavioral disorder, CNS
depression, dystonia, and uro-endocrine effects,
particularly SI AVH.

[OFf mc] -- pure anti-epileptic effects. |
only cited pediatric references. There are also sone
adult references. High doses will of course, because
adult [off mic] threshold.

Par ki nson's disease in adults. It has an
i ndi cation on Parkinson's disease -- [off mic]. It also
has an indication in adults for drug-induced reactions --
[off mic] off-label, usually.

These are sonme of the off-label uses it has
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brought in pediatrics [off mic] this drug in the United
States is used for CNS depression. The biggest in this
[off mc] is brain injury. Based on a nunber of studies

t hat have been com ng out, there are about four open-Iabel
and one random zed control equivalent to a level 2 trial

t hat has been done on the drug, and now there is a multi-
center trial, funded by NIDA for the next three years, in
the United States to see whether it really does enhance
recovery fromcom

So this drug is being used hugely. | just cane
from Neural Trauma. There is a |ot of research being done
on this drug, partly because -- [off mic]. So they want
to go to Amant adi ne because it is cheaper.

These are all the other indications it is being
used for. It does have some technical effects in the
liver, too, for hepatitis C. It is being used in adults,
and there are questions about whether it is being used in
ki ds.

Phar macoki netics are well known to be short-term
in children. They are not that nuch different than adult.

The problemis that it has not been studied in all these
ot her diseases neurologically it is being used in, and --

PERFORMANCE REPORTI NG
Phone: 301.871.0010 Toll Free: 877.871.0010




10

11

12

13

14

15

16

17,

18

19

20

21

22

179

[off m c] has been used for over 12 weeks, now two weeks.
This is one issue.

The pharmacol ogy kinetics and side effects of
long-termuse in children has not been well established.
The interesting point is that it is rapidly falling across
-- [off mc] malignancy, which is frequently not
recogni zed because of its dopam ne effects.

Traumatic injury is the | eading cause of
disability in children right now, and in adults, actually,
according to the CDC. It is not stroke, because its
preval ence is so nuch greater

The issue is, is the off-label nore than it is.

If I had to score this, | wuld give it a four because of
influenza. | would give it a six for taking a | ook at the
short-termissues. It clearly hasn't been | ooked at for
the long-termissues. It is not as high a score as sone

peopl e would be giving it. As | said, it has been used in
adult trials, recently in a random zed tri al
DR. WARD: \Wayne.
Secondary Revi ew of Amant adi ne
Dr. Wayne R Snodgrass

DR. SNODGRASS: | have very little to add,
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except that |long-termuse of agents that affect the
dopam nurgi c pathway can | ead to tardive dyskinesia, which
is irreversible. | amaware of cases w th Metacl opam de
[ ph] as an exanple, which we don't think about that.

So | think the long-termissues clearly have to
be studied if you are going to use this type of an agent.

DR. WARD: Let's hear fromthe FDA, then. |
think the FDA needs to address this issue of the totally
different indication than that |isted.

FDA Revi ew of Amant adi ne
Dr. Melisse Bayl or

DR. BAYLOR The antiviral edition typically
reviews it only for its influenza use.

[ Laughter.]

DR. BAYLOR So I'mgoing to take that out.
will say, as far as influenza, we are not real interested
in any nore studies with this drug.

After listening to that, | think it needs nore
neur ol ogi cal studies.

Open Di scussi on
DR. WARD: Jeff.
DR. BLUVER | guess, going back, personally, |
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agree with both parties. | think we have m ssed the mark
here totally.

Goi ng back to influenza, this is an interesting
scenari o, because even though we do know t he
phar macoki netics in children, once again, the
phar macoki netics were perfornmed, if you will, in a sterile
environment. So they have been rel ated to nothing.

DR. SNODGRASS: That's true.

DR. BLUVER: |If you go back even through the
short-termuse of Amantadine in influenza infections, |
have no i dea whether any of those adverse events that
occur with short-termuse are concentrated in the |abel.
| nmean, we have sonething that is relatively cheap and is
wi dely used. Can we nore safely use this drug if we knew
of a relationship between the pharnmacokinetics and the
phar macodynam cs, specifically safety, not efficacy.

So there may be some reason to look at it in
that regard, but | agree with you whol eheartedly. The
overwhel mng need is to now | ook at this as a CNS actor.

DR. LASKY: M conclusions that I'mcomng to
are that next year we are not going to have an outreach
process because | hate to tell you which agency suggested
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this drug. But we did this outreach and, | don't know, we
are going to have to discuss it tonorrow and see how we
can make it better. There is either a disconnect between
all these different agencies and the group of experts
here, or there is information that hasn't been expl ai ned.
The Ofice of the Director of the National
Center for Infectious Disease at the Centers for D sease
Control nom nated bot h Amant adi ne and R mant adi ne, and |
will just read to you what they sent. They have several
pages here, but they give a little background on what
Amant adi ne is, what we have heard so far.
They say,
"Data Needs. Further random zed doubl e-bl i nded
pl acebo-controlled clinical trials of Amantadi ne
for treatnment in chenoprophylaxis of influenza A
virus infection is needed, especially to exam ne
the potential to reduce influenza A anong
heal thy and chronically ill children.
Random zed doubl e-blinded controlled clinica
trials conparing Amantadine with other antiviral
medi cati ons and pl acebo when used for treatnent

and chenoprophyl axis of influenza A are al so
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needed.

"There are limted pediatric data on the

effi cacy and adverse effects of Amantadi ne when

used for treatnent. Mre data are needed about

potential gastrointestinal and central nervous
system si de effects of Amantadi ne when used for
treatnment of influenza A anong chil dren.

"There are no data on the efficacy, adverse

effects, and pharmacoki netics of Amantadi ne for

treatment of chenoprophylaxis of influenza Ain
chil dren under one year old."

It is kind of perplexing to ne. It is going to
be sonething we are going to have to mull over. Sonething
i s not connecting between our different institutes,
agenci es, and groups.

What they said for Rimantadine is al nost the
same. Wien we get to it, | will read that as well.

DR SHAPIRO | would |ike to make a comment.
This was an issue that Dr. Baylor and | had tal ked about,
was that we have a hole for those under one year of age.
Basically, Amantadine is approved for the use of those
ol der than one year of age, and so is, also, Tamvir [ph],
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which is a neurom dase inhibitor which affects both
influenza A and influenza B. You are using themin kids
that are ol der rather than those under one year of age who
have the highest norbidity and nortality due to influenza.

At this point, because of the safety signal that
was reported out generally about, also, Tamvir, we have
no agents to use for those under one year of age. It is
not clear in talking with the Antiviral D vision whether
either R mantadi ne or Amantadine would really fit this
group because, nunber one, we were worried about
Amant adi ne and its toxicity, and R mantadi ne has really
shown nost of its efficacy for prophylaxis rather than
treat ment.

| think we have a therapeutic call that we need
to address, but I'mnot sure that these two agents are
going to do it.

DR ZITGO | was just going to nake a comrent in
response to Dr. Lasky that it m ght be useful to | ook at
the utilization data in terns of the diagnoses and so on
so that you could nmake a case that utilization isn't there
and that would sort of end the story.

DR. BAYLOR Just to kind of reiterate, the
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Review Division feels |ike we have nore specific drugs now
with fewer side effects, easier to tolerate, and active
against A and B

DR. MEYTHALER: This is nore of an off-I abel
issue. | will tell you, | have run past the pharnacies at
a couple of children's hospitals as well as our adult
pharmaci es. This drug is not being used for an antiviral
very nmuch at all. 1In the adult population, it is over 80
percent it is being used in CNS, and in pediatric, it is
over 50 at least, | safely can say. It is all off-Iabel
now.

There is a big market. There are 10
manuf acturers out there. They are obviously selling it.

DR. LASKY: Well, | think this shows that we do
need to find out. If it is being used in kids under one,
we aren't going to have the conditions associated with the
drug use data. W haven't put that conpletely together

The CDC statenent was a bit longer, and | didn't
read it. They said during the 2003-04 influenza season in
the U S. there were 142 pediatric deaths with | aboratory
confirmation of influenza reported to CDC. So it doesn't

have the ages there, and it doesn't have a rate.
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| think it is safe to say that influenza affects
t he under-ones and affects nortality, but we don't know if
Amant adine is being used to treat it.

DR. BAYLOR Interestingly enough, in the MWR
those influenza deaths were primarily in teenagers. The
reason was really unclear whether they didn't receive
treatment early or what happened, but they weren't the
typi cal popul ation that you woul d expect of influenza
deat hs, being small children, ex-preemes, or BPD. It was
very nmuch a surprise

| can't address how much Amant adi ne or
Ri mant adi ne were used | ast year during the outbreak.
know t hat our Drug Shortage people worked with the
i nfluenza conpani es to make sure they got as much drug as
t hey coul d.

DR. LAWESS: Two things, actually, may help
here. You were reading the rational e behind sone of these
reasons. Having some of the rationale behind it, not just
saying, "W think these are the ones to be studied."”

There are certain risk data that people are saying is the
justification we are putting forward on this as far as
there were 1,000 kids who died | ast year, or sonething.
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That adds a little bit of a different flavor to sone of
the review and what we are doing with it.

The other thing is just a nore editorial
comment. | don't know how everyone el se feels, but having

prescriptions w thout real indications of why soneone is

witing a prescription, | think there may be sone | oss on
that. | think the idea of maybe, perhaps, froman FDA
st andpoint or something else -- | know in the Medicare
world they do this -- is, you have to put an indication of

why you are using a drug so you have a better idea of what
the uses really are. That is pretty cheap.

DR. WARD: Dr. Pursley.

DR PURSLEY: First, what is troubling is this
gap where the vaccination isn't available to infants until
six months. Although there is gl obal vaccination for Kkids
bet ween six and 23 nonths, what do we do for those kids
who are at greatest risk who are | ess than six nonths, and
what do we use in the nmeantine.

DR. BAYLOR Oh, there is a huge need. | agree
totally. There is a huge need for the | ess-than-one-year-
old. Qur problemw th the questionable efficacy of
Ri mant adi ne, there is not the strongest evidence to
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approve it, and it actually was pretty nuch equal to
Tylenol in treatnment studies. The CNS toxicity was
borderline efficacy for Amantadi ne, which makes us
unconfortable identifying either of those as the agent to
go for.

Then we are left with two nore drugs that are
approved right now for the A and B, which are the
Gsotanavir and the Zanam vir. Osotanavir has sone
troubling preclinical data, the animl data, which has
been made public in the "Dear Healthcare Provider" letter,
where very high doses that were nmuch higher than you
shoul d see in real humans, they had some CNS toxicity.

As the FDA, we can't really force themto study
at |l ower doses in animals or in children, and | don't
think that too many parents woul d be excited about the
i nfornmed consent.

Zanamvir is our last choice, and frankly, it is
being used so little right now that even though there are
nebul i zers and intravenous fornul ations that have been
studi ed through the CASG it is being used so little that
the sponsor is really reluctant to put any nore noney into
its devel opnent.
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So we are in trouble. There is a huge need.
just wish sonebody woul d make a good drug.

DR. PURSLEY: One of the problens, of course, is
the ability to make the diagnosis and quite a bit of
i nference about respiratory disease in the first couple
years of life is primarily due to respiratory syncyti al
Vi rus.

| think it would be a difficult thing to study,
but maybe there are sone opportunities for it, because |
understand that as of this nonth there is nmandatory
surveill ance data being sought for influenza in kids. |Is
that true?

DR. OVERTURF: Yes. In nost states now, at
| east deaths frominfluenza are reportable, and in sone
ot her states, hospitalization of children with docunented
i nfluenza are reportable as well.

DR, ZAOQUTIS: Tam's coment about at | east
reading the list of gaps in know edge, would this be one
where a systematic review of the literature trying to
address those specific questions, bringing the two sides,
bri ngi ng the gaps cl oser together?

DR. LASKY: Actually, this is one that from our
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first ook that we can't do fromthe literature because
when we | ooked at the Metaworks review, although there are
a lot of studies on Amantadi ne, there were only, | think,
two on influenza. That is really not enough to do a neta-
anal ysis, unless they are just outstanding studies, which
| don't think they were.

So we tried to keep this group confined to ones
where the literature was a little bit smaller. The ones
with a large volune of literature we culled out before
handing this group to you. So we cannot use the

literature for this.

DR. RODRIQUEZ: | just had a question in terns
of antivirals for influenza. | thought that Ri bavirin had
activity, even though it is still a pain in the neck when

it has to be given. Essentially, if the person is sick
enough to be in the hospital, could we offer that
preparation?

DR. BAYLOR R ght. Ribavirin has activity
agai nst everything in vitro.

DR. RODRIQUEZ: No, there is in vivo data,
actually, in the Journal of Pediatrics. There was al nost
a 36-hour difference in fever conpared to the control.
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DR. WARD: So, when you are in vitro, it is
terrific.

Let me suggest this. The issue had to do with
interest in its study for influenza. That is really the

guestion that is on the table. So vote with respect to

that. |If you feel like we should bring it back to the
Neurology Division -- Dr. Sherman is gone right now, I
t hi nk, when | | ooked around -- we can wite that in and we

can at | east express ourselves about traumatic brain
infjury. It sounds like this is a brand new area. Mybe
it is not so new, but at |least newto ne as a
neonat al ogi st. That can nove forward through the process.
But today, | think we need to vote with respect to

i nfluenza.

Yes.

PARTI Cl PANT: Can we wite in also the need for
Gseltam vir or sonme other drug to be studied in the first
year of life?

DR WARD: Yes.

DR. LASKY: Pl ease do.

DR. WARD: Dr. Pursley, should we tal k about
Ri mant adi ne?
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DR, PURSLEY: | think I will avoid going to the
podium That will save everybody sone tine.
Review 2: O f-Patent Drugs
Revi ew of Ri mant adi ne
Dr. DeWayne M Pursl ey

DR. PURSLEY: This should be pretty quick and
easy here, because there doesn't appear to be the extra
respiratory indications that Amantadi ne has had. It has
been nore limted in that it is not recommended for a
prophylaxis in additional treatnent.

The good news is that it should be a pretty easy
nmeta study because, fromwhat | can gather, there was only
one trial of 37 patients done by Carolyn Breeze Hall [ph]
t hat suggested that there was any efficacy to begin wth.

So | think that what you heard for Amantadi ne
you can assert as well for R mantadine.

FDA Revi ew of Ri mant adi ne
Dr. Melisse Bayl or

DR. BAYLOR Interestingly enough, on the FDA
analysis of Dr. Hall's review, Tylenol and Ri mantadi ne
were equal. It happened that on day 2 Ri mantadi ne was
slightly better. By day 5, Tylenol did better and
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Ri mant adi ne had built resistance and 41 percent bounced
back with nore synptons. So they approved it anyway, but
| wasn't around. What can | say.

DR. WARD: Two votes for Acetam nophen

[ Laught er. ]

Open Di scussi on

DR. WARD: Again, let's vote on this with
respect to influenza, as indicated on the ballot.

DR. LASKY: |'mnot sure; are you saying that
these aren't effective for influenza or haven't been
denonstrated to be efficaci ous?

DR. BAYLOR They have had some m ni ma
efficacy. | think Amantadi ne was the first one approved
for influenza, and at that tinme there was nothing el se on
the market. It had sonme mninmal efficacy in not-that-

i npressive studies, so it was approved based on the
m ni mal efficacy.

Ri mant adi ne, on the other hand, was approved for
prophyl axi s only because the treatnent study wasn't
i npr essi ve.

DR. LASKY: Because one of the issues when we

tal k tonorrow again about it is the idea of clusters of
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drugs, and this is kind of comng up as a cluster of

drugs. The CDC actually naned six drugs, and sone of them
were on-patent and we couldn't respond to them and sone
of them have been nentioned here.

If the efficacy isn't denonstrated so CDC is
asking for a study to evaluate efficacy, what we have to
judge is, is this an inportant question, not whether we
think the answer is one or the other. Just to rem nd
people, is it an inportant question to study, rather than,
do we think the outconme is a negative finding.

DR. BAYLOR It had mnimal efficacy in the
studies for approval, and at this point | think, with
ot her agents available, the toxicity outweighs the
benefit.

DR WARD: Dr. Wederman, do you agree?

DR. W EDERMAN:  Sinply put, Amantadi ne forget
about because of the CNS side effects. There is no use
wasting time on that for influenza.

Ri mant adi ne, the studies for efficacy were not
as good as Amantadine. So it is a maybe, but both of
those agents are only active against influenza A. |If we

are going to do sonething, and | think we should do
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sonet hing, for the under-one-year-old population, it
shoul d be GCseltam vir and whether you can get a study done
or not. So | think I"'min agreenent with Dr. Bayl or

DR. WARD: Wayne is suggesting and you are
maki ng the very sane suggestion that if you want to wite
in somet hing about Tamvir, to go ahead and do that.

DR. BAYLOR Is Oseltamivir on-patent or off-
pat ent ?

PARTI Cl PANT: On-patent.

DR. BAYLOR Ckay. W can't use BPC funds to
study on-patent drugs, folKks.

DR. MATHI S: You actually can. | nean, there is
a process for referring studies to the NTH.  The question
is, would we need to do animal studies, which we can't
i ssue a request for. W can only issue witten requests
for pediatric studies.

So we could ask for human studies of Tam vir or
Cseltamvir, but we would first need sone aninmal studies
to clarify the animal studies that have al ready been
per f or med.

DR LASKY: | think that is getting way off the
task, but the task today is to come up with a list of off-
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patent drugs for study under this provision with this pot
of noney.

What happens in many of these discussions is
everybody just says there is a nore current drug that
needs to be studied, but that is not what this day is
about. This day is about studying off-patent drugs,
whet her there is sonmething of value in studying it, and we
shouldn't get too far astray, | think, fromthat.

DR. WARD: Let nme just clarify. Ri mantadine
still is only effective against influenza A

Am | wong? A and B or just A?

DR. BAYLOR: No, both drugs are influenza A
dr ugs.

DR. OVERTURF: | understand you can't ask for
patented drugs here to be studied, but what if we are
asking for these drugs off-patent to be used as the
conpar at or agai nst patented drugs? In that sense, we are
still studying them

For instance, you could conceive of a trial
where you actually | ooked at one of these drugs with
GCsel tam vir against placebo. One of the things that wll
facilitate studies now and one of the reasons that we
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don't have data on these is because we didn't have a
facility with diagnosis, and we do now. It is the same
t hi ng that plagues influenza vacci ne studies, because we
have to use influenza-like illness in |arge studies and,
in that case, because you have to look at it every year
because of the different strains. Here at |east you can
| ook at influenza A strains year after year.

You could make a recommendation, it would seem
to me, to include off-patent drugs to be conpared agai nst
pat ent ed drugs.

DR. LASKY: Yes. That is one of the issues and
one of the solutions that we are going to have to engage
in, I would think. The way the witten request is
witten, in ny experience, is about an off-patent drug and
an indication.

Now, in sonme of them FDA has specified it has to
be pl acebo-controlled or active-controlled. | think nore
of these you are going to want active-controlled, and we
can suggest an on-patent drug as a control conparator.

DR. OVERTURF: It is the sanme thing for peer
review, the case for things like Acyclovir or Fantyclovir
or Val cyclovir, where you have newer generation drugs or
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essentially pro-drugs for another conpound. There would
still be some virtue. You mght find that the cheaper,
ol der drug actually is equivalent to the nore expensive
dr ug.

DR LASKY: | think it is good that you have
brought this up because it is not enough to say we should
study this. W have to think through, how do you really
go into today's environnent and ignore current drugs. You
can't do studies on 30-year-old drugs, when that is
actually what we have to do.

DR. PURSLEY: Gseltamvir isn't approved for
kids 12 and under. |s that because it hasn't been studies
or because it isn't effective?

DR. OVERTURF: There was a comrent here that it
has been studi ed.

DR. BAYLOR It is one and up.

DR. PURSLEY: For prophyl axis?

DR. BAYLOR  Ch, for prophyl axis.

DR. PURSLEY: I'msorry. | wasn't clear.

DR. BAYLOR Yes. |I'mnot positive; | think it
has been studied. It has not been turned down, so |I'm not
sure about that. | know there wasn't a cut-off because
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there was a problem so | thought it was approved.

DR WARD: So what | think I"mhearing is
anot her hybrid essentially and a reconmendati on t hat
studi es of a placebo and an on-patent but active
conparator be considered. | think that is a fascinating
design that has feet in both the on-patent and of f-patent
wor | ds.

So if you favor that, you can wite that in in
the margin of the ballot, and we will |let Tam figure out
how t hese are going to be tabulated and paid for.

[ Laught er. ]

DR. LASKY: For the record.

DR. WARD: So Amant adi ne, Ri mantadine. W are
down to Met hadone.

Go ahead.

DR LASKY: | wasn't going to ignore them but
think al so these comments are going to be in the
transcript, which is really where they are going to have
their greatest benefit. W wll| tabulate the scoring. It
is hard to tabul ate comments, but the comments havi ng been
part of the transcript will be used in developing witten
requests and RFCs. So all these ideas are going to be
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drawn upon

DR. LAWESS: | have a question for the FDA
people. This year, with the purported shortage of flu
vaccine, are you guys going to be tracking the use of
these drugs this winter in particular before we even start
studying themto see whether the utilization of these
drugs is increased and whether, again, other side effects
are noted or not? It alnost seens like it is a forced
study going on indirectly.

DR. BAYLOR In influenza, we have a mni team
which | amnot on, for influenza preparedness, and they
have been keeping track of drug supplies of the drugs and
t hey know how nmuch is out there. W certainly can get
records of prescriptions by nonth, and since Amantadine is
used so nmuch in neuro, you wouldn't expect a spike, but
you could follow for the flu nonths when we know flu is in
the areas of the U S. what the prescription rate did, if
it junped or not.

DR. LAWESS: Because if it is done that way, by
the tine you get the recommendati on you nmay see sone early
trends of the use of that and other side effects which may

change sone voting | ater on.
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DR. BAYLOR W certainly can track that this
flu season.

DR. WARD: Interesting coments.

Al an, do you want to tal k about Methadone for
opi at e- addi ct ed neonat es?

DR STILES: Sure.

Revi ew of Met hadone
Dr. Alan D. Stiles

DR. STILES: This probably wins the prize for
the longest label. It is 19 pages long, and there is not
alot inthere. In fact, thereis aline or tw that
basically say it can be used and there is no pediatric
information. So | will summarize the | abel right there.

| think there are several issues to be
considered here. One is that there is a wi de popul ation
of variability with this. W have the fetal group. Those
woul d be the maternal Methadone treatnents that lead to
neonatal addiction. W are evolving a different group now
where we have opiate use in neonates that then need to be
wi t hdrawn from opi ates. Then we have the use of Methadone
now in sone of the older children as an analgesic. So we

actually end up with three different groups of folks who
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deal wth this.

We al so have the cultural issues that nove from
unit to unit, and the usual problemwe have in neonatal
studies that the last line is this needs a well-controlled
study to take a |l ook at the question. That is true across
the board with this sort of thing. Everyone has their
favorite and every unit does it a little different way.

There are no studi es | ooking at pharmacoki netics
that | could find or that we received |ooking at this
particular drug in neonates, so | think that is just an
unknown. Like all opiates, it will depend on when you
happen to go after this how nuch it takes to get it
t hr ough.

One big question is, how do you transition to
Met hadone from what ever you happen to be on. If you are
Mor phi ne or you are on Fenm | [ph] or on sone other
nmedi cati on, how do you transfer sonmeone over to Methadone.

There are risks with that with over-sedation and even
death associated with transitions in these drugs.

To try to deal with this study, you have to
figure out how you are going to neasure the effect,
because that is alnost as variable as the nunber of
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studi es and the nunber of units are, because everyone does
this alittle different way and everyone is certain they
are right.

Then finally, there are sone questions raised in
the | abel and ot her places about increased incidence of
Sudden Infant Death Syndronme with patients who have been
exposed to Methadone, and then certainly death woul d be
t he worst outcone you woul d expect just fromusing this
medi cati on.

DR WARD: Steve.

Secondary Revi ew of Met hadone
Dr. Stephen T. Law ess

DR. LAWESS: Actually, ditto to everything Al an
just said. Actually, | think the usage is not just in the
neonatal ICU. The pediatric ICUis the second place for
iatrogenic withdrawal. How to get kids off ventilators is
grow ng as an issue, so it is not just the neonatal
popul ation. | would actually assess the younger Kkids
t here, also

The other thing, in ternms of the inpact of
prol onged hospitalization of kids who go cold turkey, |et
t hem go versus put them on nethadone for a couple of weeks
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while they are in the hospital. There is a cost issue in
utilization, and no one knows al so the |long-terminpact on
neurol ogic status of these kids. The brain is devel oping,
fat solubility; what is actually getting in there |ong-
term So | think there are lots of long-termissues, and
short-term wth this drug.

DR. WARD: Now we are back to C onidine.

[ Laught er. ]

DR. WARD: Dr. McCune, are you going to discuss
this? W is going to discuss this fromthe FDA?

DR MATHIS: | actually think that 1'"'mgoing to
cover it, because Dr. McCune had a neeting to go to.

FDA Revi ew of Met hadone
Dr. Lisa L. Mathis (for Dr. Susan M Cune)

DR MATHIS: | think that one of the concerns
that Dr. McCune had was that the neonatal intensive care
units are actually using another drug preferable to
Met hadone now for neonatal withdrawal. There are also
safety concerns with this drug.

| think | have given what has al ready been said.

We didn't have too nuch to add, other than there were
| arge safety concerns and there may be other drugs that
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are better for this indication.
Open Di scussi on

DR STILES: Not to steal Dr. Pursley's thunder
about sedation and Morphine, the way all of the
information that was on the CD about this cane out is
actually maternal addiction |eading to neonatal problens,
and we really have this drug in use differently than that
now. So we need to think about it again if we are going
to continue to use it, as opposed to just the situation
where you have the maternal addiction to Methadone and a
baby we are trying to get off of it.

DR LASKY: | did the literature search for it,
and | found it very, very hard to find articles about the

infant. That says to ne that it hasn't been studied.

When | see that sonething hasn't been studied, | interpret
it as, well, it needs to be studied. | don't think we had
the use data. It would be an inpatient issue. So there

may be nore things we need to learn, but it is not there
inthe literature, that's for sure.

DR. WARD: | would agree 100 percent. | work
with a fellow who is actually studying it in the PICU
Ral ph Lugo, but in the neonate, | am hard-pressed to find
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any kind of a guidance for dose, even in a therapeutic
concentration range.

What you said, Alan, | couldn't agree nore.
Sonme of the kids becone so sedated, and if they are not
adequately nonitored and resuscitated fromthat, they get
into big trouble.

How are we doing for tinme? 2:15.

PARTI Cl PANT: Did we have a score on that?

DR WARD: [I'msorry?

PARTI Cl PANT: D d we have a score?

DR. STILES: Do we have a?

PARTI Cl PANT: A score.

DR. STILES: A score. At |east when | scored
it, I think I canme out with a five, which didn't reflect
anyt hi ng about what | think about it.

DR. LASKY: Nobody's score reflected what they
t hought about it. It was just an experinent.

DR. WARD: Tam and | were tal king about this.
The scoring systemis very difficult. | have wangled
with this issue, and there are two ways to score it, |
think. You can score it based on exactly the tabul ation
as indicated, or | think you can even score it and say,
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| ook, fromzero to 10, do | think this is a tw or a
three, or | think this is an eight or a nine and really
needs st udy.

DR. LASKY: This is part of devel oping the
process. The science of scoring things and scaling things
isS a whole separate science. You are our first pool on
this scoring instrunent, so you are unconsenting subjects
in a non-controlled trial of a scoring tool.

| think one of the things about a scoring tool
is that it doesn't necessarily pick up the sane thought
process that one has when one asks how i nportant do you
think sonething is. This is a different kind of question,
which is why it seens that it doesn't seemto fit with
peopl e's sense of how inportant it is, but it does pick
inmportant criteria.

So for me, who likes to study this type of
thing, it is an interesting kind of process to observe,
but I think an inportant piece of information as well,
even if you don't agree with your own assessnent.

[ Laught er. ]

DR. WARD: W have anot her comment.

M5. KAHN: Yes. Wth regard to Methadone in the
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peri partum popul ati on and the probl em of neonatal

wi t hdrawal syndrone, there are, as far as | know, only
four very small-scale studies of the anbunt of Methadone
whi ch passes into the breast mlk in |lactating wonen and
how nuch Met hadone has been neasured is very small an
anount, highly variable, and based on a paucity of

i nformation.

Neverthel ess, the old obstetrical recommendation
of avoiding lactation in wonen who are using Methadone
after they give birth has recently been reversed just
based on a fair amount, some of it formal, but nostly
informal safety experience and the observation, again
mainly a clinical rather than a study observation, that
the incidence of neonatal w thdrawal syndrone is |owered
by breastfeeding early in wonmen who are taking Methadone
and have just given birth.

On the ot her hand, because there is a |ot of
variability, that has really been an observation of what
appears to be a safe practice rather than actually being
recomrended that there is an actual reduction in the
i nci dence of neonatal w thdrawal.

| think that that is a very, very difficult
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clinical question that needs to be answered and that is
not being answered right now by the investigators who are
studyi ng wonren who are in the peripartumperiod. | would
i ke to suggest that with the recent advent of
Buprenorphine, it is now possible to | ook at a study where
we can | ook at both Met hadone and Buprenorphine in this
patient population and the inplications that it has for
breastfeeding and for neonatal outcones.

DR. WARD: Wbuld you clarify what you nean by
st udyi ng the Buprenorphine as a conparator? You woul d
give that to the nother in place of Methadone?

M5. KAHN:. Yes, that's right, that's right.

DR WARD: | think the last Commttee on Drugs'
st at ement about breast m |k drug excretion said that
Met hadone in therapeutic doses did not pass enough into
the breast mlk to be a contraindication to breastfeeding.

M5. KAHN: Right. It is not a contraindication.

It appears not to be a contraindication of breastfeeding,

but there isn't a lot of certainty about how nuch
Met hadone there is actually passed to the neonate, and
that may actually be variabl e depending on the
rel ati onship between the tinme of lactation, the tinme of

PERFORMANCE REPORTI NG
Phone: 301.871.0010 Toll Free: 877.871.0010




10

11

12

13

14

15

16

17,

18

19

20

21

22

210

t aki ng Met hadone, and the actual period of early mlk
versus late mlk during the |actating period.

DR. WARD: It is a very long half-life, so |
actually don't think that the variation in materna
concentration will be significant during one or two, or
three even, breastfeeding cycles, but the whole area of
breast m |k drug excretion is dramatically understudi ed.

Wayne.

DR. SNODGRASS: Yes. | think there is newer
data that the Buprenorphi ne-Oxone conbination is better
t han Met hadone in terns of preventing heroin addicts
getting a euphoria. Methadone is |ong-acting, so that
that is the issue here. |If during pregnancy it is given,
it is long-acting, and w thdrawal during pregnancy can
lead to fetal death. So the issue then post-birth is how
do you deal with that w thdrawal

By contrast, with Mrphine as an exanple, we
have dealt with sone very hi gh-dose, one-gram per-day type
doses in adults of Mrphine by 1V, and the w thdrawal
there is 10 days, 10 percent a day, and you don't have
what you have wi th Met hadone because it is prolonged. So
it is a different phenonenon with Mt hadone.
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DR. WARD: | don't know what to make of that
infant death after perinatal addiction with Methadone. It
was, as | recall, 23 days or sonething after birth,

whether it was SIDS or whether it was Methadone-rel at ed.
This is a commonly used drug in the NICU or in
the PICU, and certainly, everything that is used in the
PICU gets to the NI CU sooner or |ater
People's wishes. Do you want to break now for a

break, or shall we just head on down the list? Let's go,

okay.

Let's do Bupropion for depression and snoking
cessation.

Dr. Zito?

DR. LASKY: | just want to add that these are

two on-patent drugs and they conme to NIH through a
different process. These are drugs for which FDA has
already witten witten requests, and copies of the
witten requests have been circulated on the tables. The
witten requests have gone out to industry. Industry has
declined the opportunity to do the studies. It gets
passed to the Foundation for NIH which then refers the
drugs to us. So they are not conpeting with the off-
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patent drugs for the sane pot of noney, but we are asked
to review t hem
Revi ew 2: On-Patent Drugs
Revi ew of Bupropi on
Dr. Julie Zito

[ Power Poi nt presentation. ]

DR ZITGO W can skip down to the story on
Bupropion, and I will bring back sone Medi cai d-insured
child utilization data to help you frane the issue of how
much exposure kids have to Bupropion.

If you look at the first bullet, you see that
about 3 percent of the kids zero to 17 years of age
recei ved one or nore prescriptions for an anti depressant
in the year 2000 in this Medicaid state population. So we
are growi ng, particularly when you add, of course, the
ol der age group, 15 and up.

The bul k of that is represented by SSRI's, which
shoul d be no surprise, and now, since the news and the
chaotic events that have been second place and the bl ack
box warning, it has refraned the way |I' mthinking about
presenting this drug to you today.

TCAs have been denonstrated in younger age
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children to be not effective to treat depression. Younger
age kids are 12 and under, typically. So there would be
no falling back to TCAs as an alternative to SSRIs.

Now, the group called "Qther Antidepressants"” is
where Bupropion is hidden, and so when you separate out
Bupropi on fromthe other nenbers of that group, you see
that the bulk of utilization for the other antidepressants
is in fact Bupropion. So there was substantial use of
this drug in these data.

Now, we split it out by age group. O course,
the 12 to 17 are the |argest users of Bupropion, but five
to 11 is pretty substantial. That is where we get into
concerns about differential effects, because it is pretty
easy to denonstrate that depression, if we are talking
about depression -- and already | have ski pped over a
whol e bunch of issues about the fact that there is no
di agnostic data there, so | shouldn't be nmaking those big
assunptions. It could be ADHD, it could be conorbid
depression with ADHD. But the five to 11s are pretty
substanti al .

Now, if we | ook by race and ethnicity, again,

t he predom nance there is pretty substantial. So there is
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a good race/ethnicity basis for exam ning data by
race/ethnicity. O course, in gender again, it is the bad
boys who are seen to be pretty substantial in use.

So that's it for that.

So in deference to ny husband, who is a chem st,
| actually got the structure, and you can see that in
contrast to the pronotional material, this drug is
different fromany other drug in the category. It has
very nmuch conparable activity, although slight differences
in ternms of dopam nurgic reset and reuptake bl ocking.

Bupropi on has, | put up there, indications for
maj or depression, ADHD, and conorbid depression. The
snoki ng cessation, | guess, we could add in since you did
suggest it.

There will be drug interactions that we m ght
worry about if it were to be used in conbination with
drugs that typically are conpetitive inhibitors of
met abol i sm

We have a long half-life, so a long half-life
after chronic use neans about essentially a 24-hour half-
life, elimnation half-life. 1t does pass into breast
mlk, so we have to think about those 16-year-old nothers
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and young wonen who are out there that m ght be on the
dr ug.

The good news is no cardi ac conduction rel ays
[ ph] have been denonstrated, which has been a big problem
we see with TCAs.

By 1985, Bupropi on had been evaluated in over
3,000 adults, and there is substantial experience with
this drug in adults. | think the initial enthusiasmfor
the drug was very nuch danpened by the fact that it has a
substantially higher risk of seizures, and we will talk
about that nore in a mnute.

Pedi atric studies, according to the |abel, have
occurred in a very small nunber of six- to 16-year-olds,
and so there is insufficient data.

So in "85 for depression for Wellbutrin tablets.

Then in '96, the SS and the SR and in 2003, the XL, and
since '97, snoking cessation.

Contrai ndi cati ons. People with anorexia,
bulima, or at higher risk for seizure would all be people
that should not use this drug except in very limted
ci rcunst ances.

Drug interactions I'mgoing to skip over, but
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essentially the nore you conbi ne seizure-lulling potential
drugs, the higher the risk would be. W have |earned a

| ot about how to reduce the risk of seizure with this
drug. So if we keep the dose below 400 mlligrans a day,
t he incidence drops down to conparability to a TCA
Unfortunately, use of conbinations nowis becomng so
preval ent that we really have to worry about the way we
use it.

A lot of the data that we are | ooking at would
suggest that conorbid depression in kids who have ADHD and
are being treated with stinulants expl ai ns conbi nati on use
wi th some antidepressants, typically with an SSRI, and
now, what are we going to do about that.

The warning is around sei zures, which
menti oned, and the increased risk when you add in other
drugs that control the seizure.

| noticed in |ooking at the handouts that you

gave us, the package inserts, that the conpany has put in

a new statenent beginning in April -- it is dated Apri
"04 -- which states the following, and it is all about the
suicidality issue. | have listed it here. You can read

it for yourselves.
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It is a very convoluted problem | don't know
how we are going to get around it because it seens to
suggest that treatment, and in sone instances people are
saying effective treatnents for depression and for
sui ci de, would increase your risk because you are getting
better and you are getting well enough to harm yourself.

| don't know how to explain this stuff to the
public and really get themto believe that we know what we
are tal king about, but there is a strong tradition within

psychiatry to say people have experienced it and people

have gotten well enough to kill thenselves, so | don't
dismss it. | just find it incredibly difficult for us to
deal wth.

Precautions are all about how rmuch in a single
dose because of the risk of seizure.

Now, the agitation anxiety is one of those
probl enms that the SSRIs have. It would be really nice to
know if we could do a better job in seeing |lower rates of
enotionability or agitation or anxiety, the kinds of
things that they are worried about wth the SSRIs.

Skin rash shows up over and over in the studies,

and sonetines hypertension occurs, and that seened to ne
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to be nore in the adult literature.

So there are a bunch of synptons here that are
cal | ed neuropsych synptons that fall under the category of
behavioral toxicity. It will be hard to tease apart
whet her this is the underlying illness or whether it is a
synptom t hat has broken | oose, so if we study this drug, a
good bit of effort ought to go into being able to | ook at
t hose things.

| didn't really find anything about kinetics in
the informati on here, except that they do nention that the
drug has been studied in about 104 chil dren.

So ny recomendation on efficacy is based on the
fact that this is not an SSRI, not an nSSRI. It could
becone nore inportant as an alternative drug for the
treatnment of either major depression or conorbid
depr essi on.

It represented about 22 percent -- [off mc].

So it is not insignificant in its use. The racial stuff
is interesting.

A brief review of the drug by Connors and
ot hers, and a nunber of studies were done to evaluate it

for the treatnent of ADHD. | don't knowif it is a world
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| eader or not. Sone of the studies inply inprovenent.
There is a subgroup set of kids who do not respond well to
stinmulants, and of course, Strattera is avail able now and
that is in the sane category and class of drugs. So there
is probably sonething to it as an ADHD treatnent for the
child, and there is at |east one study on ADHD.

Agai n, those neuropsych synptons. Side effects:
anxiety, agitation, hostility. Al of themreally need
to be considered in studies that we woul d use to eval uate

chi | dren.

Now, the next one here is telling you to go to
the FDA website. There you can find a vast anmount of
information that fed into the FDA's reporting to the
public on how they got to where they are on the SSRI
i ssue.

There are actually two studies nentioning
Bupropion. Neither one of them seens to be real or at
| east to appear in the report. One had no evaluable risk
information. There was no suicidality reported. Then in
the other one, they said the study wasn't avail abl e.

Finally, a very recent 2001 paper suggested that
t he sustained release formfor adol escent depression
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conorbid with ADHD was an open study. So the science of
this study really leaves a lot to be desired, but they
have cone out saying they find the effects they are

| ooking for. There is an effect there.

The hypothesis that | would pose to be eval uated
is an antidepressant, in particular focusing on younger
age children versus ol der age children, because there is a
good deal of data to suggest that depression does not
respond well to neds. So that would be really hel pful if
we could do that.

And then, paying sonme attention to tolerability
and acceptability. So getting at efficacy, not very
short-term but over the course of a year, and of course,
really nmeasuring epileptic effects, would be essential to
sati sfy ourselves that we know how to use this ned better
now than we did when it first was marketed. Is it a
reasonable alternative to the SSRIs, is one question that
coul d be addressed.

Final ly, thinking about a | arge cohort study,
because seizures are not that comon and suicidality is
extrenely difficult to study. So we have sonme practice

net wor ks, vol unteer networks, and then we have very | arge,
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organi zed treatnent settings, |ike HMOs, that seemto be
reasonabl e settings in which we could collect the type of
information that would be ultimtely nost hel pful

DR WARD: Dr. Wo.

M5. WOO |I'mnot a doctor yet. | haven't
finished my Ph.D. quite yet. |'m al nost done.

Secondary Revi ew of Bupropi on
Ms. Teri Moser Wo

M5. WOO  Anyway, | just want to note that the
| abeling says that "It should be noted that Wellbutrin is
not approved for use in treating any indications in the
pedi atric population.” That is what their |abel says.

Now, those of us that are in pediatric primary
care know that this drug is being used, and it is kind of
concerning when you get into the literature what it is
being used for and the fact that there is very little data
to support its use.

There are very few studies about its use in
depression, and the studies are small sanple sizes wthout
adequate power to really prove what they are trying to say
that they want to use it for. It is being used for ADHD
with very little data to support that, and it is being
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used in younger kids w thout data to support that.

It is a real concern, especially with the
sei zures. The seizures are dose-related, and there is no
real clear dosing guidelines for younger kids supported by
good RCT studies.

There is also concern that they are taking a
stimul ant such as Ritalin; does that decrease the seizure
t hreshol d, taking these drugs together. That is a concern
for ne.

There is no dosing really in the literature for
ADHD, even though it is being proposed in sone studies for
use. Once again, those studies were small.

| think the main things that we need to | ook at
is the PK/PD in younger kids. W are using it in kids
that are six- to 12-year-olds, and we are not really sure
what is going on with Asitaconme B450 2B6 [ph] at that age
and how this drug is being netabolized in that age group.

Luvox, was that relabeled in that age group? The dosing
was different in that specific age group based on the
phar macoki neti c studies.

My recommendation, | gave it a seven-plus. |
think this does need to be studied. | think the group
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really needs to push this, and it is unfortunate that they
have already addressed it with the drug conpany and they
have kind of not wanted to relabel it for pediatric use,
because it is really concerning to me that we are using it
in pediatrics with so little good, solid data for it.

That's it.

DR. WARD: Do we have representation fromthe
FDA?

DR. SACHS: That's ne.

FDA Revi ew of Bupropi on
Dr. Hari Cheryl Sachs

DR. SACHS: I1'mglad you clarified that. It is
actual ly approved in adults for both major depression and
snoki ng cessation, but not in Kkids.

VWhile there certainly are sone alternatives for
depression in children, only one is approved. There are
sonme alternatives for snoking cessation. Again, none are
approved in kids. Most of them are over-the-counter. O
course, the big concern in studying this would be the
sei zures.

As far as depression goes, | think people are
pretty much in agreenent we need sone good drugs in
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depression. Wether this is the drug is not necessarily
clear. As far as snoking cessation is concerned, there
are 3.8 mllion kids under 18 that snoke. Again, whether
they are addicted is another story. This drug, it would
seemto ne, would need to be used in kids who are

addi cted, especially if there is sonme risk of seizures.

Qovi ously, the FDA Review Division, we did issue
a witten request for both these indications, and so from
t he FDA point of view, this would be a drug that we woul d
be very nmuch interested in studying.

Open Di scussi on

DR WARD: Did the Review Division discuss ADHD?

DR. SACHS: ADHD was not discussed. As far as |
know, in the witten request, they did indicate that if we
had to choose between these two indications they would
rank depression over snoking cessation.

DR. LASKY: | don't think everyone is aware. As
| nentioned, these are on-patent drugs, so FDA has already
witten a witten request. The witten requests were
handed out at lunchtine. Qur reviewers, when they were
asked to review the drug, were asked about Bupropi on and

depression, and we didn't ask about the snoking cessation
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i ndi cati on.

| think at NIH we would prefer that the two
i ndi cati ons be separated, and nmaybe they shoul d be
separated on the scoring sheet.

We actually, at NIH, didn't really understand
that aspect of the witten request, so if you can
el aborate on it a little bit, and if the group could react
to that specific indication as well.

The indication of depressionis alittle nore
cl ear and conprehensi bl e, but the idea of
phar macol ogically treating children for snoking cessation
as young as 10, as is suggested in here, is alittle
harder to under st and.

DR. MATH S: Just as far as addressing what
indications are in the witten request, as we are
formulating witten requests for on-patent drugs, we are
forced with making the choi ce between on-| abel and off-
| abel indications. W cannot conbine the two in a witten
request. That is a |legal decision that has been nmade. So
that may be why ADHD does not appear on this witten
request. These are the two on-I|abel indications.

The other thing is, we don't generally issue
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witten requests with just one indication on it when there
are two | abeled indications that we are interested in,
because that woul d give industry the opportunity to choose
whi ch study they are going to do, and frequently, it ends
up not serving the pediatric popul ati on because they tend
to go where the easiest study is or where the snall est
study could be rather than studying that popul ati on where
there is the greatest public health benefit.

So that is why you see these two indications
showing up on this witten request and no ADHD.

As this noves into the arena of NIH, how they
handle it froma contract standpoint can be very different
than how we can handle it as a witten request that is
goi ng out for an on-patent drug.

DR. WARD: Let ne just push that a little bit,
then. |If the NIH requested ADHD in addition to depression
and snoki ng cessation and data were obtained with respect
to ADHD, yet it has never been |abeled for ADHD, how woul d
the division or how would the FDA be able to handle that?

DR MATHI S: Well, any study that is done, if
people plan for it to be incorporated in the |abeling,
woul d have to be submtted as a | abeling supplenent or an
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efficacy supplenent. This would have to be an efficacy
suppl enent because it would be a whol e new indication.

That woul d be very difficult to do wi thout the
sponsor, unless of course the FDA issued a separate
witten request for ADHD, which could be sonething that
t he division could consider at this point.

DR. SACHS: You asked one question about snoking
cessation and why, maybe, this drug would be chosen. W
talk a little bit about a concern in depression, of
course, would be if you have weight |oss, that could
affect gromh of kids. That may be a significant thing.
We certainly found that to be true for Vel oxitine.

I f you think about it for snoking cessation,
wei ght loss would be a little attractive, because nost
peopl e that discontinue snoking are concerned about wei ght
gai n.

DR. WARD: This |looked like it was 2B6
net abol i zed, and I wll ask Jeff, do we know whether it
has simlar ethnic diversity in its polynorphismas far as
sl ow net abol i zers as 2D6 does?

DR. BLUVER: Well, 2B6 doesn't have the sane

ethnic differences. There are three isoforns, one of
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which is a NOisoform So you would expect there to be
sl ow netabolizers. O course, this is the barbituric
response to the isoformof B450.

DR. WARD: O her di scussion?

Wayne, yes.

DR. SNODGRASS: Are there any patients, adults,
wi th depression that don't respond to SSRIs that wll
respond to Bupropion? |Is that a known entity? |In other
wor ds, where does Bupropion cone in on the drug choice
list?

DR. WARD: | just don't know. You are certainly
out of nmy arena there.

DR MATHIS: |I'mnot aware of any dat a.

DR. WARD: There is the issue of considering a
di fferent nechani sm of action.

DR. SNODGRASS: Well, I'malso thinking of just
ri sk, benefit, and risk.

DR. SACHS: This drug does still have a bl ack
box warni ng, too.

DR WARD: Wth respect to seizures?

DR. SACHS: Well, no, with respect to
suicidality, which I just nention, again, because there is
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a part of ne that says if the speculation is there is any
i ncreased risk because of the underlying disease, if you
are studying a group for snoking cessation and you saw an
increased risk of suicidality, that would definitely |et
us know it is the drug. On the other hand, is it
unethical or risky to study a popul ati on that doesn't have
arisk of suicidality with a drug that m ght.

DR. WARD: But is the black box warning a "ne
t 00" because of the SSRIs, or is there direct data?

DR. SACHS: It is part of the whole warning.

DR. WARD: It is the "me too" thing.

DR. SACHS: All the drugs got | abel ed.

M5. WOO Al so, there was a study about using
this with kid wth conorbidities and they were tal king
about asthma, but | amal so concerned with sonme of the
ot her conorbidities our adol escents have, |ike OCD and
some of the other drugs we are putting sone of these kids
on, and we are adding in Wellbutrin.

| think we are seeing a | ot nore drug
interaction and psychotropics in adol escents, which used
to be an adult problem | think we really need to | ook at

this drug as well. W need to start |ooking at
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conorbidities.

DR WARD: | would just observe that
pol ypharmacy with psychoactives in children seens to be
the rule, not the exception.

PARTI Cl PANT: It is scary.

DR. WARD: Yes, | would agree with that.

"Scary" is the right word.

DR ZITO There is a not-so-funny joke. You
can't be on nore neds than your age.

[ Laughter.]

DR. WARD: Let ne suggest that we do what Tam
recomended, and that is that we handl e votes for
depression and for snoking cessation independently of each
other. |If they are the sanme, obviously they are the sane.

PARTI Cl PANT: And ADHD?

DR. WARD: |'munclear what to do with ADHD.

The issue is exactly as Dr. Mathis said, and that is that
if we want to propose a new indication, it requires a
full-bore efficacy trial. 1 think we would probably be
able to rely on previous PK studies, but efficacy, safety,
et cetera. Dose ranging, probably.

PARTI Cl PANT: And two. You need two.
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DR. MATHI S: W could take information back to
the Review Division as well. | nmean, if people felt very
strongly about that, we would be happy to share that with
t he Revi ew Di vi si on.

DR. WARD: So the answer would be, if you feel
that it should be studied in ADHD, wite that in. Let's
go ahead and vote at this point on the two that are before
us of depression and snoking cessati on.

Yes.

DR ZITO Let nme nake a conplication here and
t hi nk about a study design in which depression is a
conorbidity of ADHD. There is a very substantial pool of
kids out there like that. So you could be brought in
because you have depressive synptons, but MDD m ght not be
the only criteria for entry into the evaluation. So like
the early suggestion, we mght get nore bang for the buck.

DR. WARD: | think that is probably best carried
back through the recorded comments and transcri bed
comments as a study design issue.

DR ZITGO | also want to nake a conmment around
t he snmoki ng cessation. | have two big concerns there.

One is that the older you get, the less |ike pediatrics
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you are, or the less likely are concerns about pediatrics
there. So snoking cessation just isn't as big a problem
for me as is defining efficacy and safety in a pre-pubital
popul ation. That is one issue.

The second is, | was trying to think about how
you woul d engage ki ds, because here is an exanple where
t he behavioral pattern is very peer-driven, it is very
age-driven. It has alnost nothing to do with pharnmacol ogy
except | see it as a big deal for really long-term
addi cted snokers that you use pharnacol ogy to get them
through the early stages of coming off cigarettes.

| am wondering what scenario we have here in
terms of who we want to study for snoking cessation. Not
that it isn't an inportant issue in teenagers, but | just
don't know what is new here that would be different and
how you woul d be certain that you would not be just
descri bing or mandati ng pharmacol ogic studies in the
absence of behavioral intervention.

DR WARD: That is a legitimte question, but |
think that is also back to a design issue.

DR. SNODGRASS: |I'mgoing to ask, along the sane
line, how strong is the data that Bupropion is effective
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i n snmoking cessation? | thought it was only in
conjunction wth significant behavioral input, 20 percent
or 30 percent wthout.

DR. MATHI S: The current |abeling does put it in
t he context of behavioral therapies as well, and the
witten request does that, too. | nean, that is a major
conponent of treating snokers.

DR SACHS: Like | said, | was trying to raise
the difficulty of identifying a group of snokers and
adol escents who are truly addicted. | know one cyni cal
thing that | read in some of the studies was that we m ght
as well wait until they are 18 and then you can really
study them as adul ts.

DR. LASKY: They not only have to be addicted,
they have to be interested in quitting.

[ Laught er. ]

DR LASKY: And notivated and willing to
participate in such a study.

| know one of the things we are going to try to
do is quantify the underlying conditions that we are
trying to address here, and |I'mvery curious about the

nunber of kids who are truly addicted and notivated to
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quit at the sane tine.

DR MATHIS: But | think that we have to be
really careful not to underestinmate the public health
benefit of getting kids to quit snoking, because people
who are |lifelong snokers have usually picked up the habit
before they are 18 years of age. |If we can break that
cycl e, perhaps we can prevent sone of the long-term
illnesses that come fromlifel ong snoking.

Ki ds can becone addicted to nicotine just |ike
adults can. It is no less addicting in children than it
is in adults.

DR. WARD: Yes, Bill

DR, RODRI QUEZ: Dr. Zito, your conmment about
depression and ADHD, how frequent is the depression in the
ADHD patients?

DR ZITG | don't know the answer to the
depression. Mybe Dr. Vitiello could answer that. | do
know the utilization data, so | know that there is
i ncreasing use. So ny assunption is that the depressive
synptons are there.

DR VITIELLO R ght now, Bupropion for
depression could be like a third-choice drug. It is very
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difficult because of the issue about the black box and if
this woul d change. But right now, the first choice is an
SSRI. The second choice, if the SSRI fails, is another
type of SSRI, and then the third choice is probably
Bupropi on or something in that neighborhood. So right
now, it is the third choice, but this may change.

DR. RODRI QUEZ: That was ny question. If this
were to becone effective, the indication would be
depression in patients with ADHD, right? It would be
depr essi on?

In other words, if the patients that are studied
wi t h depression have depression wth ADHD, that woul d be
t he indication?

DR VITIELLO Yes.

DR. RODRI QUEZ: Ckay. Thank you.

PARTI Cl PANT: | just want to comrent that |
think there is a study in teenagers that, after two weeks
of a pack a day or nore, you are addicted. It doesn't
take long and it doesn't take nuch. | don't think there
is any conparator to the inhaled prescription nicotine
appr oach.

DR. WARD: | personally would not underestimate
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the health inpact of young children starting snoking. You
can just wal k down the street, and it is pretty young.

So we are back to wite-in candi dates for ADHD
and Bupropion for depression, and snoking cessation
handl ed separately in the scoring system okay?

Mor phi ne for sedation. Dr. Pursley?

Revi ew of Mor phi ne
Dr. DeVayne M Pursl ey

DR. PURSLEY: W have had a nunber of
di scussi ons about Morphine over the |ast few hours. One
of the problens that we first encountered was that there
was a di scordance between the agenda, which was suggesting
that the indication was sedation, and the actual letter,
whi ch suggests that the indication was anal gesia. That is
okay, because it reflects what is going on, | think, in
some of our intensive care units.

Further, it was conplicated by the fact that the
| abel was for the oral form although the 19 studies that
were referenced and provided on the CD were for 1V,
epi dural, and sublingual for indications as disparate as
spi nal surgery and nucositis, and with outconmes that not
only included pain but nausea, vomting, and pruritus.
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| think in this situation is probably hel pful to
at least start with what | amfamliar with. | think what
i s happening in neonatal intensive care units is mrrored
in sone ways with the rest of pediatric care.

It mght be hel pful just to take a step back and
talk a little bit about how pai n managenent has evol ved.
| think talking to some of the ol der neonatol ogists it
seens |ike we have started with an era where there really
wasn't a concern about pain managenent in newborns. There
was a presunption that their central and peripheral
nervous systens were inmmture, if not primtive, and that
pain wasn't really appreci ated by newborns.

Thankful ly, we got away fromthat era, but we

sort of went the other way, and things really junped when

we di scovered |V phetinol [ph], | think.
Probably, nore recently -- and by nore recently,
maybe the last five years or so -- we have entered into a

period of introspection where we are trying to understand
what the right thing is and understanding that there is a
di fference between using pharmacol ogi ¢ agents for sedation
and usi ng pharnmacol ogi ¢ agents for anal gesi a.

About four or five years ago, the AAP cane out
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with a statenment on pain control in newborns which

encour aged the use of validated neasures for pain. One of
t he problens, of course, is that it is difficult to

di scrim nate between pain, stress, and normal variations
of behavior, and awake and sl eep states in newborns.

My kids cry, they scream and they have variable
behavi or, but | have found that behavioral and
environnmental interventions are effective, and I haven't
had to resort to pharmacol ogi c agents.

So the ADP sort of got us, | think, refocused on
pai n managenent in newborns and suggested that
envi ronnment al and behavi oral interventions should be
utilized as much as possi bl e and pharnmacol ogi cs used as a
| ast resort. They al so suggested that only pharmnacol ogic
agents with proven efficacy and safety be utilized,
what ever those m ght be.

There is a consensus statenent that cane out
about three years ago in which they focused, thankfully,
on specific interventions, what interventions in the N CU
actual ly require pharmacol ogics. Their consensus was that
it required nothing nore than |idocaine, either topical or
i njected, and sucrose on pacifiers has proven to be a
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preval ent intervention in neonatal |CUs.

In fact, the only indication for opioids
mentioned in that statenent was for thoracostony tubes.

t hi nk that nost neonatol ogi sts would agree that that is
sonmething that required fairly aggressive pain control.

Then, nore recently, in fact a year ago, JAVA
publ i shed a study that was done by a | arge group of NI CUs
exam ning the routine use of narcotic infusions in their
units, because in the era in which we assuned that al
babi es were in pain, many NICUs were actually managi ng
their babies with intermttent Mrphine dosing, if not
conti nuous narcotic infusions.

They found that there was no neasurabl e
anal gesic effect wth the narcotic-nmnaged babi es as
opposed to placebo. There didn't appear to be any effects
on neurol ogi ¢ outcone, and they expressed a concern about
what the |long-termuse of these nedications mght result
in.

Then, six nonths ago, another group of N CUs, a
group call ed Neopain, published their study, in which they
exam ned differences in outcones between babies who were
managed with continuous infusions and not. They found

PERFORMANCE REPORTI NG
Phone: 301.871.0010 Toll Free: 877.871.0010




10

11

12

13

14

15

16

17,

18

19

20

21

22

240

that not only did the infusions not appear to be hel pful,
of any benefit, but for those babies who were receiving
pl acebo and recei ved open-1abel Mrphine, there actually
appeared to be worse neurol ogic outcones in that group.

The Conmittee on Fetus and Newborn has enbraced
this issue and is |looking at this nost recent published
data. M sense is, and | have plenty of people to ask
here, that neonatol ogists and NICUs are trying to sort of
nmove away fromthis and trying better to distinguish
bet ween appropriate sedation, which mght in fact be
better managed with appropriate behavi oral and
envi ronnmental controls and anal gesia, where analgesia is
needed in an aggressive manner, such as with a thoracic
t ube pl acenent.

So that is at | east one neonatal ogist's
perception of what is going on with that age group.
woul d invite other people to educate ne as to what m ght
be happening in pediatric 1CUs and within the ORs.

So | will just stop right there for right now.

Secondary Revi ew of Mor phi ne
Dr. WIlliamE. Berqui st
DR. BERQUI ST: Yes, thank you. | agree there
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was a little confusion about what we were trying to do,
but the letter was very hel pful to clarify that.

First of all, the premse is Morphine Sulfate is
commonly used for analgesia in the intensive care units.
| think with that prem se, then you say, well, how best to
use it. Actually, when | reviewed all of those different
studies, this is a great drug to do PK/PD studies on. You
can see that cone through. | nean, our anesthesiol ogists
and pain people have a great forumto do those kinds of
st udi es.

Most of these studies are, again, what are we
doi ng; what is convenient; how much you study it. So they
pick different groups, and then they | ook at the different
doses. The problemis, they conbine it with different
conbi nations, but at |east they are able to get sone data
as to dosing.

So | would gather that the question is, even
t hough they have done a nunber of these studies, we are
still not absolutely sure about what is the sort of proper
dose to use and to recommend for Morphine, again, as a
singl e agent.

As such, | think there is probably roomto
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pursue that, because it is a very definable kind of
guestion. So | think once you look at the letter, then
you could say, well then, now maybe | understand what you
are after. W were given an oral preparation, and that
got nme confused. Then |I |ooked at the literature, as did
DeVWayne, and | think that really hel ped ne to understand.

DR. WARD: The written request is actually
specifically stated for anal gesia, even though the yell ow
ball ot form says "for sedation.”

Dr. Sachs, are you going to comment fromthe
FDA? O, Dr. Mathis?

DR. MATH S: Dr. Beckman was actually schedul ed
to cover, but had to go to another neeting.

FDA Revi ew of Morphine
Dr. Lisa L. Mathis (for Dr. Hari Cheryl Sachs)

DR. MATH S: Basically, what she had put
t oget her was very much in the vein of what we have j ust
heard, that there is sone data out there now fromthe
Neopai n study and fromthe previous study that questions
the efficacy, we don't have good PK/ PD or dosing, and
based on these three things and the | arge anmount of use,
it would be a very good drug to study.
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Open Di scussi on
DR WARD: W were in the mddle of planning two
studi es of Morphine in neonates when Sonny's paper cane
out, or when it was about to come out, in the spring. You
have to read it very carefully because the kids who had
the neurologic injury were generally those, exactly as Dr.
Pursl ey said, who were receiving it in the placebo group

out side of the infusion but also had hypotensi on.

So | think the issue about -- | have a slide
about it -- it is the dose, it is the dose, it is the
dose. This, | think, is a classic exanple where we

probably don't have the dose right. W nmay not even have
the right indication, but it is used w dely.

Jeff and Steve, | think it is growing in use in
PICUs as well, but I don't know that. No? Fetanil [ph]
is still the standard?

DR. LAWESS: Jim you know a lot nore than | do
about it, but | nmean, the use of Morphine, actually, is
probably decreasing. Fetanil has taken over in the
operating room | can't renmenber an OR sheet that | have
seen for years that has actually had the word "Mor phine"

on it. They are way beyond all that stuff.
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DR. BLUVER: When we surveyed groups in
preparation for the Lorazepamtrial, it turned out that it
is about 50/50, and it varies. The indication is pretty
i nteresting because when you talk to people about how they
use it, | nmean, to sonme extent we are treating ourselves.

| nmean, it is not clear that we are treating patients.

We believe that patients have pain, and it
depends on what your current religionis. So those are
the patients that get opiates. It is a real problem

DR. WARD: Dr. Higgins.

DR HHGA NS: One of the other issues that
underlies the charge of this commttee but goes along with
what Dr. Blumer is saying is JCAHO has i ssued sone
gui delines for pain being either the fifth or sixth vital
sign, depending if you count oxinetry as a vital sign. So
that is one of the overriding issues that is facing
intensivists and folks that work in the OR that probably
shoul d be sort of kept on the radar screen with this drug.

DR. WARD: Let ne just echo, also, this issue
about validative scoring tools. SciAnon [ph] has a second
edition of a book called "Neonatal Pain,"” in which Bonnie
Stevens states probably five tinmes there is no gold
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standard for determ ning when a neonate is in pain. W
still struggle with that. W do the best we can. W try
to follow JCAHO s requirenments to nonitor it, and it
enters into how you design a study, certainly, for testing
t hese drugs.

DR. LAWESS: Again, this is a part of the
JCAHO, and even their latest thing about using disk
nonitors and everything else, | nean, there is a nice
el enent of consunmerismthere. It sounds really nice, but
in ternms of practicality, it is sending a fal se sense that
this is actually very easy to control

DR. WARD: And to neasure.

DR LASKY: Just to help clarify this, the
witten request asks for kids fromone nonth up to 16
years. Are there any coments fromthe reviewers on the
age distribution? Is this too wide; is this appropriate?

DR, PURSLEY: | would think that the issues
woul d be different for the one-nonth-old than the 16-year-
ol d.

[ Laught er. ]

DR. PURSLEY: Conducting a study, | think, would

be very difficult for the reasons that have been expressed
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here and in children that can't tell you that they are in
pai n.

DR MATH S: Just to clarify, that is the
pedi atric patient age group. However, there is also a
neonatal patient age group. |If you |look right above that
inthe witten request, there is preterminfants and term
infants to | ess than one nonth of age. So all age groups
have actually been covered in the witten request.

DR. PURSLEY: | think | understand what started
this, but ny inpression is that what is happening in the
section and what is happening in our NICUs right now in
terns of their focus on this as illustrated by our chair's
interest, is what should be happening, that sense of self-
exam nati on

"' mwondering if, after sone tine, there would
even be sufficient equipoise to do a random zed control
study of this.

DR. WARD: Well, the Neopain study, as well as
t he previous one, No Pain, were random zed and controll ed,
but there was the escape nechanism if there was pain
detected, the child got treated outside the study. That
is really the issue, as Jeff points out. Are they in
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pain, or what are we treating.

DR. LAWESS: Unfortunately, or fortunately, |
cone froma hospital system where we have a cardiac | CU
person who used to profess that he does not give or did
not give any analgesia to his post-op patients.

Now, the trouble is, his nortality rates were
far | ess than everybody else's, his length of stay, al
qual ity neasures were trenendous. So a hard pill to
swal | ow.

DR. BERQUI ST: This actually is an area of
conflict. In liver transplant, we run into the sane
i ssues. The sanme thing with G patients. You start
pushi ng opioids and then you run into all the side effects
and problens. It just reenphasizes the inportance of
studyi ng and | ooki ng into pain managenent.

| think the prem se, though, that Morphine is
the nost comon is perhaps a question. |s that the drug
we should choose or not. | think the idea is very good,
t hough, that these things really need to be | ooked at,
especially wwth the giant comm ssion pushing.

DR. WARD: Jeff.

DR. BLUVER Two ot her coments. One, if you go
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back to the issue with sedation, then it becones an

i nportant issue because, given the various receptors that
exist for opioids, it is not clear that all of themor
that the new receptor, for exanple, is the receptor for
sedation. So when you start thinking about the way that
we use these drugs in both intensive care units as an
adjunct to sedation in many cases, they are generally not
used al one.

That's fine, if you think about using themwth
a benzodi azepine, but if you are using them al one, then
there may be -- | shouldn't say there is -- there may be a
di fference between Fetani|l and Morphine.

The second thing, and one of the things that
confounded the Neopain study certainly -- one of the two -
- where you begin to | ook at |ong-term outcomes. Despite
the group that you are random zed to, if you have that
escape clause and if those patients get non-protocol
opi oid, unless you drop out all the patients who get put
on the placebo arm for exanple, you will never be able to
| ook at these long-termoutcones. It seens to be one of
the driving forces behind a |ot of these issues.

DR. WARD: | have thought at |ength about how do

PERFORMANCE REPORTI NG
Phone: 301.871.0010 Toll Free: 877.871.0010




10

11

12

13

14

15

16

17,

18

19

20

21

22

249

you anal yze such a study. | think at sonme point you have
to get out of the intention to treat node and | ook at
total dose and response and out cone.

DR. SNODGRASS: There is no PCA for neonates
because they can't give it to you.

DR. WARD: W are the PCA

DR. SNODGRASS: Right. So they can't be telling
you. So that is one issue that is fundanentally different
than the ol der age group studies.

The other is that 30 percent of patients in any
pl acebo group in these adult pain trials get sonme pain
relief, and then if you measure endorphin and keflin [ph],
they rise, because they have the expectation of pain
relief.

DR. WARD: That may be the whol e nechani sm of
sucrose, also, if there is an opioid receptor conponent to
sucr ose.

Fasci nati ng and hel pful discussions, | think.
Any ot her commrents?

Dr. Buckman, | apol ogize. W sort of cruised
ahead here. Do you want to make sonme conments?

DR. BUCKMAN: | think if everything fromthe
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di scussi on has been supportive, we have no further
cooments. W really felt strongly about getting this
witten request out there into the foundation, and we
woul d Ii ke to see these studies acconpli shed.
Adj our nnment

DR. WARD: All right. W have beaten the cl ock
again this afternoon. | think it has been a very
productive discussion. First, you have done your
homewor k, which we all truly appreciate. There has been a
ot of information to go through, and | think it has
really helped illum nate the discussion.

So we will resune in the norning at 8:00. Thank
you very much

Oh, yes, turn these in or |eave themthere and
we will pick themup

[ Wher eupon, at 3:15 p.m, the neeting was
recessed, to reconvene at 8:00 a.m, the follow ng day.]

+ + +
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